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Introduction

This guide provides helpful instructions, tips and troubleshooting suggestions for calibrating
a ProDSS instrument. For more detailed information on calibration and information on how to
setup and operate a ProDSS, please refer to the ProDSS User Manual.

Calibration Worksheet

The Calibration Worksheet on the following pages is provided for your convenience. This can
help document your calibration and track the performance of your sensors. Please follow the
detailed calibration procedures in the ProDSS manual or your facility’s standard operating
procedure (SOP) to ensure all calibrations are as accurate and as consistent as possible.

Refer to the YSI Solution Expiration Dates document to ensure your calibration solutions are

fresh. In addition to using fresh standards, never accept out-of-range or questionable calibration
results.







Calibration Date Technician:

Handheld Serial Number: Handheld Software Version:

Cable Serial Number:

Temperature

Reading when sensor is dry and in room temp air: Accurate? 'Y N
Conductivity
Reading when sensor is dry and in room temp air: Acceptable value is less than 1 uS/cm

Actual Reading in solution before calibration is accepted:

Reading in calibration solution after calibration is completed:

Conductivity Cell Constant in GLP* record after calibration:
Acceptable range for ProDSS conductivity/temperature sensors (626902) is 4.5 to 6.5
Acceptable range for integral (i.e. built-in) sensors on ODO/CT assemblies is 4.4 to 6.4

Optical Dissolved Oxygen

Barometric pressure: 04/11/16 03:22:39PM 00
Calibrate pH -
Calibration value [10.03]

Actual Reading before DO% calibration is accepted:
Finish Calibration
Press ESC to Abort
Last Calibrated

Reading in DO% calibration environment after calibration is completed:

ODO gain in GLP record after calibration: Acceptable range is 0.75 to 1.50 Q1701470 O0:00: 004k
Actual Readings
22.8 Ref °C
-188.0 pH mV
10.40 pH
QH Post Cal Value
. . . . 10.03 pH
Actual Readings during calibration 106 pH
Buffer | Calibration Value pH pH mV** Acceptable pH mV in buffer 10.2 E
U -50 mV to 50 mV 00 1B -
4 +165 to +180 from
pH 7 buffer mV value
10 -165 to -180 from

pH 7 buffer mV value

pH slope in GLP record after calibration: Acceptable range is ~ 55 to 60 pH/mV
(Ideal is 59.16 mV/pH)

ORP

Actual Reading in solution before calibration is accepted:

Reading in calibration solution after calibration is completed:

ORP Cal Offset in GLP record after calibration: Acceptable range is -100 to 50

*GLP stands for Good Laboratory Practice file. This calibration record contains important information about the calibration result.

**The pH mV at the time of calibration (Sensor Value) can also be seen in the final pH GLP record.

4







Turbidity

Calibration

Actual Reading

value (FNU)*

during calibration

0

12.4*

124*

1010

Depth (Completed in Air)

Acceptable range for Actual Reading during
calibration of the first point is -10 to 10 FNU

*Note: The turbidity sensor can be calibrated to 3 points.
Either 12.4 or 124 FNU standard can be used for the second
point, but not both. Other calibration values can be used
when calibrating.

Actual Reading before calibration is accepted:

Reading in air after calibration is completed:

Ammonium

Actual Readings during calibration

f1oo
<

04/11/16 03:41:01PM
Calibrate Turbidity
Calibration value [1010.0]

Finish Calibration
Press ESC to Abort
Last Calibrated
04/11/16 03:35:43FPM

Actual Readings

1005.3 FNU
Post Cal Value

1010.0 FNU

FNU

1030.2
981.56
118

268

R.eady for cal point 3

Concentration**
(i.e. Calibration Value)

mg/L

mv***

Acceptable mV when the sensor is new

1st point: 1 mg/L

-20 mVto 20 mV

2nd point: 100 mg/L

+90 to +130 from mV value in 1 mg/L standard

Nitrate

Actual Readings during calibration

Concentration**
(i.e. Calibration Value)

mg/L

mv***

Acceptable mV when the sensor is new

1st point: T mg/L

180 mVto 220 mV

2nd point: 100 mg/L

-90 to -130 from mV value in 1 mg/L standard

Chloride

Actual Readings during calibration

Concentration**
(i.e. Calibration Value)

mg/L

mV***

Acceptable mV when the sensor is new

1st point: 10 mg/L

205 mVto 245 mV

2nd point: 1,000 mg/L

-80 to -130 from mV value in 10 mg/L standard

**Other standard concentrations can be used. A 2 point calibration without chilling a third calibration solution is extremely accurate and is the
preferred method. However, if there is a large temperature variation during sampling, a chilled third calibration point is recommended.

***The mV at the time of calibration (Sensor Value) for each point can also be seen in the GLP record after a calibration is complete.








Temperature

Calibration Tips

Before calibrating any other ProDSS sensor, verify the temperature sensor is reading accurately
by comparing it to a traceable thermometer or other known reference in a water bath.

With the exception of the turbidity and TSS, accurate temperature compensation is required for
all parameters, so temperature accuracy should be verified and recorded each time the ProDSS
is calibrated. Be sure to consider the specification tolerances of both the ProDSS temperature
sensor and the thermometer when comparing the measurements.

The ProDSS temperature sensor cannot be calibrated nor should calibration be required.

Troubleshooting Tips

If the temperature sensor is not reading accurately, ensure that it is clean and free of debiris.
The conductivity cleaning brush and warm water with mild detergent can be used to scrub the
temperature sensor if needed. Alternatively, you can use a toothbrush to clean the sensor.

ProDSS 4 port cables feature a replaceable conductivity/temperature sensor (626902), while
all other ProDSS cables have integral (i.e. built-in) temperature sensors. If using a ProDSS 4
port cable and your temperature sensor is not reading accurately even after cleaning, remove
the conductivity/temperature sensor from the cable and inspect the sensor port and sensor
connector for any damage or moisture. Please follow the section on Cleaning a Sensor Port if
needed.

Conductivity

The conductivity calibration should be verified every day the instrument is used. However, the
conductivity sensor is very stable and may hold its calibration for several weeks.

Calibration Tips

1. Itis not necessary to calibrate conductivity, specific conductance and salinity. Calibrating one
of these parameters will simultaneously calibrate the others. YSI recommends calibrating
specific conductance (temperature compensated conductivity) for greatest ease and
accuracy.

2. Ensure the conductivity sensor is clean and dry before performing a specific conductance
calibration.

3. Always use fresh, traceable conductivity calibration solution when calibrating the conductivity
sensor.

a. The shelf life of conductivity solution is one month after being opened. This is due to
potential changes in the value of the solution caused by evaporation which can occur
after opening the bottle. Be sure to write the open date on the bottle so you know that
you are using good calibration solution.







b. Never calibrate with a conductivity solution that is less than 1.0 mS/cm. You are setting
the slope on a linear device so a good, strong conductivity signal will give you the
best performance. Use 1.0 mS/cm for fresh water, 10 mS/cm for brackish to estuarine
water and 50 mS/cm for salt water. Please note that 1.0 mS (millisiemens) = 1000 uS
(microsiemens).

Pre-rinse the cal cup and sensors with a small amount of calibration standard or rinse standard
and discard.

The calibration solution must cover the top vent holes of the conductivity sensor. If the entire
sensor is not in solution, the instrument will read approximately half the expected value.

a. If using a ProDSS 4 port cable, the top vent hole is located on the side of the
combination conductivity/temperature sensor (i.e. 626902 sensor). Filling the ProDSS
calibration cup to line 2 (i.e. the top line) when the cup is empty will ensure the vent
hole is covered.

or

b. If using the ODO/CT assembly, ensure the vent holes at the top of the sensor are

completely immersed and the solution level is at least 1/2 inch higher than these top
vent holes.

After placing the sensor into the solution, gently move the sensor up and down to remove any
air bubbles that may be trapped in the conductivity sensor.

If calibrating Specific Conductance, enter the value of the conductivity solution as it is listed
for 25 °C. Make sure you are entering the correct units. 1 mS = 1,000 uS.

If you receive a warning message stating that the calibration is questionable, do not continue
with the calibration. Instead, select ‘No’ and investigate what is causing the questionable
results. If you accept a questionable calibration, your conductivity readings (and your DO
mg/L readings) will be erroneous. Typical causes for this error message include: incorrect
entries (entering 1000 uS/cm instead of 1.0 mS/cm), not using enough solution to cover the
vent holes, air bubbles trapped in the sensor, calibrating in conductivity instead of specific
conductance, dirty conductivity electrodes, and/or bad calibration solution.

After accepting a good calibration, navigate to the GLP file and check the conductivity cell
constant for the calibration. The cell constant should be 5.0 to 6.0 for highest accuracy (4.9 to
5.9 on ODO/CT probe and cable assemblies). However, 4.5 to 6.5 is the acceptable range (4.4
to 6.4 on ODO/CT cables).

Troubleshooting Tips

If you get an error message during calibration, be sure that you are:

a s wbd =

Entering the correct calibration value (1 mS/cm = 1000 uS/cm).
Calibrating in Specific Conductance mode.

Using enough solution to cover the vent holes on the sensor.
Dislodging any air bubbles that could be trapped in the sensor.

Using a fresh, traceable conductivity calibration solution.







If you are following the above recommendations and still receiving an error message, check the
conductivity sensor to make sure it is clean. A clean conductivity sensor should read less than 1
uS/cm in dry air. If your sensor is dry and giving you a reading higher than 1 uS/cm in air, it should
be cleaned.

Any significant jump or change in the conductivity cell constant from one calibration to the next
usually indicates a problem with the calibration and/or sensor. If you are sure that your calibration
standard is good and your calibration process is correct, then your sensor may need to be
cleaned.

Cleaning the Conductivity Sensor

The openings that allow sample access to the conductivity electrodes should be cleaned
regularly. The small cleaning brush included with each new conductivity sensor and cable is
intended for this purpose. Dip the brush in clean water and insert it into each hole 10 to 12
times. In the event that deposits have formed on the electrodes, it may be necessary to use a
mild detergent (laboratory grade soap or bathroom foaming tile cleaner) with the brush. Rinse
thoroughly with clean water, then check the response and accuracy of the conductivity sensor
with calibration solution.

Cables with user-replaceable sensors

If using a 4 port cable and your conductivity sensor is not calibrating or is reading > 1 uS/cm

in dry air after being cleaned, remove the conductivity/temperature sensor from the cable and
inspect the sensor port and sensor connector for any damage or moisture. Please follow the
section on Cleaning a Sensor Port if needed.

Cables with integral (i.e. built-in) sensors

If your conductivity sensor is not calibrating or is reading > 1 uS/cm in dry air after performing a
sensor cleaning, contact your local YSI Representative or a YSI Authorized Service Center.

pH

The pH calibration should be verified every day the instrument is used. However, a new pH sensor
may be capable of holding its calibration for several days.

pH Calibration Tips

1. The pH sensor can be calibrated with up to three calibration points.
2. Calibration can be accomplished in any buffer order.

3. pH 7 buffer should be used regardless of how many calibration points you use; however, it
does not have to be the first point.

4. In most cases, a two-point calibration is all that is required (4 and 7 or 7 and 10). You can
bracket the expected in-situ pH values. Use a three-point calibration with 4, 7 and 10 if the
in-situ pH values are unknown or if you expect the in-situ values to be on both sides of the pH
scale.







5. Rinse the sensors and cal cup with a small amount of pH buffer. Fill the cup so that the pH
sensor tip and the temperature sensor are submerged in buffer.

6. Calibration values will not have to be entered if using a USA (4,7, 10) or a NIST (4.01, 6.86,
9.18) buffer set, as the ProDSS will automatically recognize these buffers and will compensate
the calibration value for temperature. The buffer set can be changed in the pH Sensor Setup
menu.

7. Record the pH millivolts for each calibration point. The acceptable mV outputs for each buffer
are shown below.

pH7 mVvalue =0 mV +/- 50 mV
pH 4 mV value = +165 to +180 from pH 7 buffer mV value
pH 10 mV value = -165 to -180 from pH 7 buffer mV value

e Avalue of +50 or -50 mVs in buffer 7 does not indicate a bad sensor.

e The mVspan between pH 4 and 7 and 7 and 10 mV values should be =~ 165 to 180 mV.
177 is the ideal distance. The slope can be 55 to 60 mV per pH unit with an ideal of 59
mV per pH unit.

e |fthe mV span between pH 4 and 7 or 7 and 10 drops below 160, clean the sensor and
try to recalibrate.

8. Wait for the measurement to stabilize in each buffer and then press Enter to accept each
calibration point.

9. Rinse the sensor and cal cup with a small amount of the next buffer between calibration
points.

10. If you want to finish calibration after 1 or 2 points, select Finish Calibration. Otherwise,
the calibration will automatically be completed after accepting the third pointin a 3 point
calibration.

11. If you receive a warning message stating that the calibration is questionable, do not continue
with the calibration. Instead, select ‘No’ and investigate what is causing the questionable
results. If you accept a questionable calibration, your pH readings will be erroneous. Typical
causes for this error message include: incorrect buffer set selected, a dirty sensor, or bad
buffer solution.

12. After accepting a good calibration, navigate to the GLP file and check the pH Slope and
Slope % of ideal. A good slope should be between 55 and 60 mVs while the ideal is 59 mV. If
the slope drops below 53, the sensor should be reconditioned and recalibrated.

pH Troubleshooting Tips

Typical working life for pH sensors is approximately 12-24 months depending on usage, storage
and maintenance. Proper storage and maintenance generally extends the sensor’s working life.

Clean and recondition the sensor if a slow response in the field has been reported or if it takes
more than 90 seconds to stabilize in pH buffer.







If you get an error message during a pH calibration, check the following:

Ensure the pH buffers are good and not expired.
The correct buffer set is enabled.
Check for damage to the glass bulb or the electrode body.

Ensure the sensor module is installed correctly, especially if it has recently been replaced.

ok w b=

If you continue to get error messages during calibration, clean and recondition the sensor.

Cleaning and Reconditioning the pH, ORP or pH/ORP Sensor

If the pH or pH/ORP sensor has been allowed to dry out or has been stored in distilled or
deionized water for an extended period of time, soak the sensor in buffer 4 overnight to try and
restore functionality.

Cleaning is required whenever deposits or contaminants appear on the glass and/or platinum
surfaces or when the sensor’s response slows. The cleaning can be chemical and/or mechanical.
Removing the sensor from the cable may make cleaning easier. Initially, moisten a soft clean
cloth, lens cleaning tissue or cotton swab to remove all foreign material from the glass bulb and/
or platinum button. Then use a moistened cotton swab to carefully remove any material that may
be blocking the reference electrode junction of the sensor.

CAUTION: When using a cotton swab, be careful NOT to wedge the swab between the guard
and the glass sensor. If necessary, remove cotton from the swab tip, so that the cotton can reach
all parts of the sensor tip without stress. You can also use a pipe cleaner for this cleaning if more
convenient.

If good pH and/or ORP response is not restored, perform the following additional procedure:

1. Soakthe sensor for 10-15 minutes in clean water containing a few drops of commercial
dishwashing liquid.

2. Rinse the sensorin clean water, wipe with a cotton swab moistened with clean water, and then
re-rinse with clean water.

If good pH and/or ORP response is still not restored or if hard deposits have built up on the
electrode, perform the following additional procedure:

1. Soakthe sensor for ~3 minutes in one molar (1 M) hydrochloric acid (HCI). This reagent can be
purchased from most lab supply distributors. Be sure to follow the safety instructions included
with the acid. Vinegar can also be used, but will require a longer period of soaking.

2. Rinse the sensor in clean water, wipe with a cotton swab moistened with clean water (not DI
water), and then re-rinse with clean water. To be certain that all traces of the acid are removed
from the sensor crevices, soak the sensor in clean tap water for about an hour with occasional
stirring.
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If biological contamination of the reference junction is suspected or if good response is not
restored by the above procedures, perform the following additional cleaning step:

CAUTION: Do not mix the acid from the previous step with the chlorine bleach in the following
step. A toxic gaseous product can form from the reaction between the acid and the chlorine
bleach. Be certain to copiously rinse the sink and drain system of acid after its disposal and
before the disposal of chlorine bleach.

1. Soak the sensor for approximately 1 hourin a 1:1 dilution of commercially available chlorine

bleach.

2. Rinse the sensor with clean water and then soak for at least 1 hour in clean tap water with
occasional stirring to remove residual bleach from the junction. (If possible, soak the sensor
for a period of time longer than 1 hour in order to be certain that all traces of chlorine bleach
are removed.) Then re-rinse the sensor with clean water and retest.

Prior to reinstalling the sensor, dry the port and sensor connector with compressed air. If you
suspect port contamination, follow the instructions in the Cleaning a Sensor Port section of this
document before reinstalling the sensor.

If your pH sensor is still not calibrating after performing a sensor cleaning, contact your local YSI
Representative or a YSI Authorized Service Center.

ORP

The ORP calibration should be verified every day the instrument is used. However, a new ORP
sensor may be capable of holding its calibration for several days.

ORP Calibration Tips

If using a pH/ORP combination sensor, calibrate pH first to ensure it is working.

2. Rinse the sensors and cal cup with a small amount of ORP calibration solution. Fill the cup so
that the ORP sensor tip and the temperature sensor are submerged in solution.

3. If using YSI Zobell calibration solution, the ProDSS will automatically adjust the calibration
value based on temperature. Otherwise, the Calibration value can be manually adjusted.

4. Wait for the readings to stabilize and then press Enter to accept the calibration.

5. If you receive a warning message stating that the calibration is questionable, do not continue
with the calibration. Instead, select ‘No" and investigate what is causing the questionable
results. If you accept a questionable calibration, your ORP readings will be erroneous. Typical
causes for this error message include a dirty sensor or bad calibration solution.

ORP Troubleshooting Tips

Typical working life for ORP sensors is approximately 12-24 months depending on usage,
storage and maintenance. Proper storage and maintenance generally extends the sensor’s
working life.
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Clean and recondition the sensor if the sensor exhibits a slow response in Zobell solution, i.e. it
takes more than 90 seconds to stabilize when placed in Zobell.

If you get error messages during an ORP calibration, check the following:

Ensure the ORP calibration solution is good and not expired.

2. If you continue to get error messages during calibration, clean and recondition the sensor
per the instructions in the pH Troubleshooting section of this document. If you suspect port
contamination, follow the instructions in the Cleaning a Sensor Port section before reinstalling
the sensor.

3. If you continue to have problems, you can check the offset of the ORP sensor by performing
a factory reset to the ORP sensor. After resetting the sensor, compare the ORP mV readings
in Zobell solution to the calibration value. The difference between values should be less than
100 mVs. If the difference is 80 mVs or higher, consider replacing the sensor as it is nearing
the end of its life span.

Dissolved Oxygen

The dissolved oxygen sensor should be calibrated every day the instrument is used. It is not
necessary to calibrate in both % and mg/L or ppm. Calibrating in % will simultaneously calibrate
mg/L and ppm and vice versa.

DO Calibration Tips

1. The ProDSS optical DO sensor can be calibrated in air-saturated water, water-saturated air or
against a Winkler Titration. You can perform a 1 or 2 point DO calibration. A 2 point calibration
includes 1 point in a zero oxygen environment and the 2nd point at full saturation.

2. Forboth ease of use and accuracy, YSI recommends that you perform a 1 point calibration in
water-saturated air.

3. Make sure that there is a good optical DO sensor cap installed. The cap should not be
scratched or excessively dirty. Caps should be changed as needed (15-18 month expected
life for caps with a 1 year warranty).

4. To perform a 1 point calibration in water-saturated air, place the sensorin a 100% humid
environment. This can be accomplished several ways:

a. Forthe ProDSS 4 port cables, place a small amount of water in the calibration/storage
cup and place it over the sensors and sensor guard. Partially tighten the locking ring on
the calibration cup to the bulkhead. The goal is to have air exchange between inside
and outside the calibration cup.

b. Forthe ProDSS ODO/CT (627150) or ProODO (626250) cables, moisten the sponge
in the gray calibration sleeve with a small amount of clean water and place it over the
sensor guard.

5. The sponge and calibration sleeve/cup should be clean since bacterial growth may consume
oxygen and interfere with the calibration. Be sure the sensor is in air, not water, and that there
are not any water droplets on the sensor cap or temperature sensor.
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6. After entering the % calibration mode, wait approximately 5 to 10 minutes for the storage

container to become completely saturated.

Salinity affects the ability of water to hold oxygen and is used by the instrument to calculate
DO mg/L (ppm). The Salinity value displayed near the top of the DO calibration screen

is either the salinity correction value entered in the Sensor menu or the Salinity value as
measured by the conductivity sensor in use. If you are using a conductivity sensor, ensure

that it is calibrated and reading correctly in order to obtain accurate DO mg/L (ppm)
measurements. If you are not using a conductivity sensor, the Salinity correction value should
be the salinity of the water you will be testing. Press the Probe key, highlight Salinity, and press
Enter to modify this setting if necessary. The salinity of fresh water is typically 0-0.5 ppt and
seawater is typically 35 ppt.

If you receive a warning message stating that the calibration is questionable, do not continue
with the calibration. Instead, select ‘No" and investigate what is causing the questionable
results. If you accept a questionable calibration, your DO readings will be erroneous. Typical
causes of a calibration error message include a dirty and/or bad sensor cap or a sensor that
needs reconditioned.

DO Troubleshooting Tips

1.

Ensure the ProDSS barometer is reading accurately. The DO % Saturation calibration uses
the instrument’s barometric pressure reading for the DO % calibration. If the barometer is
not reading accurately, the calibration will be erroneous. The barometer should be reading
true barometric pressure. If you suspect the barometer reading is incorrect, calibrate the
barometer and then recalibrate the DO sensor. Laboratory barometer readings are usually
“true” (uncorrected) values of air pressure and can be used “as is” for barometer calibration.
Weather service readings are usually not “true”, i.e., they are corrected to sea level, and
therefore cannot be used until they are “uncorrected”. An approximate formula for this
“uncorrection” is: True BP in mmHg = Corrected BP in mmHg - [2.5 * (Local Altitude in ft.
above sea level/100)]

Clean the ODO sensor cap and rehydrate it if needed.

If you have changed the sensor cap, ensure the sensor cap coefficients have correctly been
entered. These can be seen under Sensor Setup on the handheld, or within KorDSS.

If you suspect port contamination, remove the sensor and follow the instructions in the
Cleaning a Sensor Port section.

If you continue to have trouble calibrating the DO sensor, contact your local YSI
Representative or a YSI Authorized Service Center.

ODO Sensor Cap Replacement

The sensor cap should be replaced about once per year for those with a 1 year warranty, but the

cap may last longer. It should also be replaced if it is cracked or damaged.

The instructions for replacing the sensor cap on ProDSS ODO sensors (626900) are different
than the instructions for integral (i.e. built-in) ODO sensors on ODO/CT (627150) and ProODO

(626250) cable assemblies, so ensure the correct directions are being followed when replacing

the sensor cap. Each replacement ODO sensor cap is shipped in a humidified container and the

package should not be opened until immediately before sensor cap replacement.
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The instruction sheet shipped with the replacement ODO sensor cap includes the calibration
coefficients specific to your sensor cap. Make sure to save this instruction sheet in case you need
to reload the calibration coefficients. These coefficients must be entered whenever the sensor
cap has been replaced. Coefficients can be entered using the ProDSS handheld (under ODO
Sensor Setup) or KorDSS (under the Instrument and Sensors tab).

Cleaning the ODO Sensor Cap

The sensor cap should be kept clean since some types of fouling may consume oxygen which
could affect the dissolved oxygen measurements. To clean the sensor cap, gently wipe away any
fouling with a lens cleaning tissue that has been moistened with water.

Caution: Do not use organic solvents to clean the sensor cap. Using an organic solvent to clean

the sensor cap may cause permanent damage to the cap. For example, alcohol will dissolve the
outer paint layer and other organic solvents will likely dissolve the dye in the cap.

Rehydrating the ODO Sensor Cap

To prevent sensor drift, always store the ODO sensor in a wet or water-saturated air environment.
If the ODO sensor has accidentally been left dry for longer than 8 hours, it must be rehydrated.

If rehydration is necessary, soak the ODO sensor cap in warm (room temperature) tap water for
approximately 24 hours. After the soak, calibrate the sensor.

Turbidity

The turbidity calibration should be verified every day the instrument is used. However, the
turbidity sensor is very stable and may hold its calibration for several weeks.

Turbidity Calibration Tips

1. For proper calibration, you must use standards that have been prepared according to details
in Standard Methods for the Treatment of Water and Wastewater (Section 2130 B). Standards
from other vendors are NOT approved, and their use will likely result in a bad calibration and
incorrect field readings. Acceptable standards include:

e  AMCO-AEPA standards prepared specifically for the ProDSS turbidity sensor
manufactured by YSI (i.e. YSI turbidity standards)

e Formazin prepared according to Standard Methods, especially for calibration points
greater than 1010

e Dilutions of 4000 FNU (NTU) formazin concentrate purchased from Hach
e Hach StablCal™ standards in various FNU (NTU) denominations

2. ltisimportant to use the same type of standard for all calibration points (i.e. do not mix
formazin and AMCO-AEPA standard for different points in a multi-point calibration).

3. The ProDSS turbidity sensor can be calibrated by using up to three calibration points by using
the following limits:
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* Istcalibration point: 0-1 FNU (NTU) (see Preventing Negative Turbidity Readings).
e 2nd calibration point: 5-200 FNU (NTU)
® 3rd calibration point: 400-4200 FNU (NTU)

4. Dl water can be used for the first calibration point (see Preventing Negative Turbidity
Readings)

5. The ProDSS calibration cup and sensor guard must be used (and correctly installed!) when
calibrating. The sensor guard must be installed when taking any measurements.

6. The sensor guard has a metal bottom that is painted black. Ensure the inside surface (i.e. the
surface that faces the sensor tip) is not significantly scratched. This surface needs to be black
to eliminate any stray light reflection. Also ensure the sensor guard and calibration cup are
free of any reflective material.

7. Pour standard slowly down the side of the calibration container so you do not aerate the
sample. This will reduce the possibility of air bubbles becoming trapped on the surface of the
sensor.

8. Slowly place the turbidity sensor into the calibration cup when the cup is tilted at a 45 degree
angle, as this will help prevent air bubbles from being caught on the sensor surface.

9. Wait for the turbidity measurement to stabilize in each standard and then press Enter to
accept each calibration point.

10. Rinse the sensor and cal cup with a small amount of the next standard between calibration
points.

11. If you want to finish calibration after accepting 1 or 2 points, select Finish Calibration.
Otherwise, the calibration will automatically be completed after accepting the third pointin a
3 point calibration.

12. If you receive a warning message stating that the calibration is questionable, do not continue
with the calibration. Instead, select ‘No’ and investigate what is causing the questionable
results. If you accept a questionable calibration, your turbidity readings will be erroneous.
Typical causes for this error message include a dirty sensor or bad standard solution.

Turbidity Troubleshooting Tips

The ProDSS turbidity sensor has a two year warranty and there are no replaceable components
(e.g. no optical sensor cap). Proper storage and maintenance will help extend the sensor's life.

If you get error messages during a turbidity calibration, check the following:

1. Ensure the standard solutions are good and not expired.

2. The calibration environment (e.g. calibration cup, sensor guard, and sensors) should be clean.
See Preventing Negative Turbidity Readings if having issues with negative turbidity readings.

3. There should not be any reflective material on the sensor guard and calibration cup. The
metal sensor guard bottom (inside; faces the sensors) should be free of any scratches.

4. If you suspect port contamination, remove the sensor and follow the instructions in the
Cleaning a Sensor Port section.

5. If you continue to have trouble calibrating the turbidity sensor, contact your local YSI
Representative or a YSI Authorized Service Center.
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Cleaning the Turbidity Sensor

Clean the sensing window with a non-abrasive, lint-free cloth. This should be done carefully to
prevent scratches. If necessary, use mild soapy water.

Preventing Negative Turbidity Readings

A negative turbidity reading is almost always connected to the 'zero' standard. Despite best
practices, itis sometimes impossible to clean the sensors, calibration cup, and sensor guard to a
point where the 'zero' standard will not be contaminated by some small amount.

A brand new instrument can contaminate a zero standard to ~0.1 FNU, even in a lab environment.
Cleaned but used ProDSS sensors, calibration cup, and sensor guard can contaminate a zero
standard to almost 1.0 FNU.

As an example, if a Calibration Value of zero is entered, but the actual reading in the 'zero'
standard is 0.6 FNU, then a ProDSS turbidity sensorin a 0.3 FNU environment will display a
measurement of -0.3 FNU.

Since the 'zero' calibration environment may not be 0 FNU due to contaminated standard, dirty
sensors, dirty calibration cup, and/or dirty sensor guard, a Calibration Value from 0 to 1 FNU can
be entered.

The following tips can help eliminate negative turbidity readings:

1. Use a calibration cup and sensor guard that is exclusively used for calibration. Calibration
cups and sensor guards can easily become contaminated over time, especially if the
instrument is used to measure in dirty samples and/or field conditions.

2. In cases where the equipment is properly cleaned and serviced, the level of contamination of
the zero turbidity standard is quite small. Typically the average contaminant level ranges from
0.2 to 0.8 NTU. Knowing this, you can pick a number between these points (0.5) and enter this
as the first calibration point.

3. Calibrating turbidity is best done in a lab environment; calibrations in the field can resultin
errors.

4. The only true way to determine if your zero standard is being contaminated is to analyze the
zero solution with a laboratory turbidimeter.
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Depth

The depth calibration is very easy to perform and should be completed every time the
instrument is used to take depth measurements.

Depth Calibration Tips

1.

Input a Depth Offset, Altitude, or Latitude under Sensor Setup if desired. Entering a value for
these is not required to complete a calibration.

a. Depth offset: Depth offset can be used if referencing water elevation against a known
datum. If a depth offset is entered (in meters), the output value will shift by the value of
the offset. The most common offset entered is 0.272 meters, as this is the distance from
the depth sensor on 4 port cables to the sensor tips.

b. Altitude and Latitude: To compensate for atmospheric pressure based on elevation
and gravitational pull, enter the local altitude in meters relative to sea level and
latitude in degrees where the ProDSS is sampling. This will ensure highest accuracy,
although the altitude and latitude effects are relatively small. Varying altitudes cause
approximately 90 mm change from sea level to 8000 m. A 100 m change causes 1.08
mm of change to the readings. Varying latitudes cause a 200 mm change in depth
from equator to pole.

Ensure the depth sensor is clean and in air, notimmersed in any solution.

For highest accuracy, keep the bulkhead still and in one position while calibrating. The holes
on the side of the depth sensor should not be covered.

The Calibration Value will be set at zero even if a depth offset is entered. There is no need to
change this as long as you're calibrating in air.

Wait for the depth measurement to stabilize and then press Enter to accept the calibration.
Only a 1 point calibration can be completed.

If you receive a warning message stating that the calibration is questionable, do not continue
with the calibration. Instead, select ‘No' and investigate what is causing the questionable
results. If you accept a questionable calibration, your depth readings will be erroneous.
Typical causes of a calibration error message include dirty ports on the side of the depth
sensor, not waiting for stable measurements before accepting the calibration, moisture in the
depth ports, and/or covering the depth ports with your hand during calibration.

Depth Troubleshooting Tips

The YSI ProDSS depth sensor measures virtually vented depth. This type of measurement allows
for real time compensation for atmospheric pressure using the instrument's internal barometer.
A major advantage to this type of depth sensor is there is no vented cable, tube or desiccant to
worry about. Some troubleshooting tips include:

1.

The ports on the side of the depth sensor should not be covered during calibration and
should be free of any debris. These ports can be cleaned with the syringe included with the
maintenance kit. When cleaning, fill the syringe with clean water and gently force water into
one of the ports. Flush until clean water flows from the opposite depth port.
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2. Asensor guard weight installed at the end of the sensor guard can help keep the bulkhead
stable when sampling at depth. Up to 5 Ibs of YSI stackable sensor guard weights can be
installed.

3. Enable Vertical Position under Depth Display to view the real-time position of the depth
sensor in the water column. This is helpful in profiling applications to ensure the depth sensor
is lowered to the desired depth without waiting for the depth data to stabilize.

Ammonium

The ammonium sensor should be calibrated every day the instrument is used. The ammonium
sensor should only be used in fresh water (salinity < 2 ppt) and to depths of 55 feet (17 meters) of
water.

Ammonia is calculated from the ammonium, temperature and pH readings. pH greatly affects the
ammonia calculation. Therefore, for highest accuracy in the ammonia calculation, be sure to use
a pH sensor in conjunction with an ammonium sensor during measurements. If a pH sensor is not
in use, the instrument will assume the sample is neutral (pH 7) for the calculation.

Ammonium Calibration Tips

1. Exposure to the high ionic content of pH buffers can cause a significant, but temporary, drift in
the ammonium sensor. Therefore, if calibrating a pH sensor, either:

a. Remove the ammonium sensor from the cable bulkhead and plug the port. After pH
calibration is complete, reinstall the ammonium sensor and proceed with its calibration
with no stabilization delay.

or

b. Calibrate pH first, immersing both sensors in the pH buffers. After calibrating pH, place
the sensors in 100 mg/L ammonium standard and monitor the reading. Usually, the
reading starts low and may take awhile to reach a stable value. When it does, proceed
with the calibration. This may take several hours.

2. The ammonium sensor can be calibrated with up to three calibration points. For highest
accuracy, perform a two point calibration with 1 and 100 mg/L standards within 10 °C of your
sample temperature.

3. Rinse the sensors and cal cup with a small amount of ammonium solution (1 mg/L for the first
pointand 100 mg/L for the second point). Fill the cup so that the ammonium sensor tip and
the temperature sensor are submerged in solution. Ensure the conductivity sensor is also
submerged in the calibration solution. The salinity reading from the conductivity sensor is
used in the algorithm for the ammonium measurement.

4. After entering the calibration screen, change the calibration value if necessary.

5. Record the NH, millivolts for each calibration point. The acceptable mV outputs for each
calibration solution are shown below.

* NH,1mg/L=0mV +/-20 mV (new sensor only)
* NH, 100 mg/L=90to 130 mV from 1 mg/L mV value

e ThemVspan between 1 mg/Land 100 mg/L values should be ~ 90 to 130 mV.The
slope should be 45 to 65 mV per decade.
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6. Wait for the ammonium and temperature readings to stabilize in each calibration solution and
then press Enter to accept each calibration point.

7. Rinse the sensor and cal cup between calibration points with a small amount of the next
standard.

8. After pressing Enter to accept the second calibration point, highlight Finish Calibration
and press Enter to complete the calibration. Otherwise, you can continue calibrating with a
third calibration point (see the ProDSS User Manual for more information on a chilled third
calibration point).

9. If you receive a warning message stating that the calibration is questionable, do not continue
with the calibration. Instead, select ‘No’ and investigate what is causing the questionable
results. If you accept a questionable calibration, your ammonium and ammonia readings will
be erroneous. Typical causes for this error message include a dirty sensor or bad standard
solution.

Preparing Ammonium Calibration Solutions

We recommend using YSI calibration solutions whenever possible. However, qualified users can
save cost by following the following recipes for 1 and 100 mg/L standards. Other concentrations
can be made by altering the amount of ammonium chloride. All other ingredient concentrations
should remain unchanged. Itis important to note that some of these chemicals are hazardous
and therefore, the standards should only be prepared by qualified chemists in laboratories where
proper safety precautions are possible. It is the responsibility of the user to obtain and study

the MSDS for each chemical and to follow the required instructions with regard to handling and
disposal of these materials.

You will need: solid Ammonium Chloride or a certified 100 mg/L NH,*-N standard solution from
a supplier, Lithium Acetate Dihydrate, concentrated hydrochloric acid, high purity water, a good
quality analytical balance, a 1000 mL volumetric flask, accurate volumetric measuring devices
for 100 mLand 10 mL of solution, and a 1000 mL glass or plastic storage vessels. (Caution:
Hydrochloric acid is highly corrosive and toxic and should therefore be handled with extreme
care in a well-ventilated fume hood. The user could also add the equivalent amount of a less-
hazardous, more dilute sample of the acid if preferred.)

100 mg/L Standard: Accurately weigh 0.3817 g of ammonium chloride and transfer
quantitatively into a 1000 mL volumetric flask. Add 2.6 g of lithium acetate dihydrate to the flask.
Add approximately 500 mL of distilled or deionized water to the flask, swirl to dissolve all of the
reagents and then dilute to the volumetric mark with distilled or deionized water. Mix well by
repeated inversion and then transfer the 100 mg/L standard to a storage bottle. Add 3 drops

of concentrated hydrochloric acid to the bottle, then seal and agitate to assure homogeneity.
Alternatively, 100 mL of certified 100 mg/L NH,*-N standard can be used in place of the solid
ammonium chloride.

1 mg/L Standard: Accurately measure 10.0 mL of the above 100 mg/L standard solution into a
1000 mL volumetric flask. Add 2.6 g of lithium acetate dihydrate to the flask. Add approximately
500 mL of distilled or deionized water, swirl to dissolve the solid reagents and then dilute to the
volumetric mark with water. Mix well by repeated inversion and then transfer the 1 mg/L standard
to a storage bottle. Add 3 drops of concentrated hydrochloric acid to the bottle, then seal and
agitate to assure homogeneity.
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Ammonium Troubleshooting Tips

Typical working life for ammonium sensors is approximately 3-6 months depending on use,
storage and maintenance. Proper storage and maintenance generally extends the sensor’s
working life.

If you get error messages during an ammonium calibration, check the following:

Ensure the ammonium solutions are good and not expired.
2. Cleanthe sensor.

3. If you continue to get error messages during calibration, soak the sensor in 100 mg/L
ammonium standard for several hours or overnight.

4. If you suspect port contamination, follow the instructions in the Cleaning a Sensor Port
section.

5. If you continue to have trouble calibrating the ammonium sensor, contact your local YSI
Representative or a YSI Authorized Service Center.

Cleaning the Ammonium Sensor

The ammonium sensor uses a PVC membrane. As always, when handling a sensor, care should
be taken to avoid damaging the membrane. After extensive use, the membranes may become
coated with a deposit or scoured with fine scratches which may cause a slow or reduced
response (low slope) or unstable readings. Deposits may be removed with a fine jet of deionized
water or rinsing in alcohol followed by soaking in 100 mg/L ammonium calibration standard.

The sensor may require soaking in the high ammonium calibration solution to recover its
performance. Soak in 100 mg/L for several hours or overnight.

Nitrate

The nitrate sensor should be calibrated every day the instrument is used. The nitrate sensor
should only be used in fresh water (salinity < 2 ppt) and to depths of 55 feet (17 meters) of water.

Nitrate Calibration Tips

1. Exposure to the high ionic content of pH buffers can cause a significant, but temporary, drift in
the nitrate sensor. Therefore, if calibrating a pH sensor, either:

a. Remove the nitrate sensor from the cable bulkhead and plug the port. After pH
calibration is complete, reinstall the nitrate sensor and proceed with its calibration with
no stabilization delay.

or

b. Calibrate pH first,immersing both sensors in the pH buffers. After calibrating pH, place
the sensors in 100 mg/L nitrate standard and monitor the reading. Usually, the reading
starts low and may take awhile to reach a stable value. When it does, proceed with the
calibration. This may take several hours.

2. The nitrate sensor can be calibrated with up to three calibration points. For highest accuracy,
perform a two point calibration with 1 and 100 mg/L standards within 10 °C of your sample
temperature.
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3. Rinse the sensors and cal cup with a small amount of nitrate solution (1 mg/L for the first
pointand 100 mg/L for the second point). Fill the cup so that the nitrate sensor tip and
the temperature sensor are submerged in solution. Ensure the conductivity sensor is also
submerged in the calibration solution. The salinity reading from the conductivity sensor is
used in the algorithm for the nitrate measurement.

4. After entering the calibration screen, change the calibration value if necessary.

5. Record the NO, millivolts for each calibration point. The acceptable mV outputs for each
calibration solution are shown below.

* NO, 1mg/L=200mV +/-20 mV (new sensor only)
e NO, 100 mg/L=-90t0-130 mVfrom 1 mg/L mV value

e The mVspan between 1 mg/Land 100 mg/L values should be = 90 to 130 mV. The
slope should be -45 to -65 mV per decade.

6. Wait for the nitrate and temperature readings to stabilize in each calibration solution and then
press Enter to accept each calibration point.

7. Rinse the sensor and cal cup between calibration points with a small amount of the next
standard.

8. After pressing Enter to accept the second calibration point, highlight Finish Calibration
and press Enter to complete the calibration. Otherwise, you can continue calibrating with a
third calibration point (see the ProDSS User Manual for more information on a chilled third
calibration point).

9. If you receive a warning message stating that the calibration is questionable, do not continue
with the calibration. Instead, select ‘No" and investigate what is causing the questionable
results. If you accept a questionable calibration, your nitrate readings will be erroneous.
Typical causes for this error message include a dirty sensor or bad standard solution.

Preparing Nitrate Calibration Solution

We recommend using YSI calibration solutions whenever possible. However, qualified users

can save cost by following the following recipes for 1 and 100 mg/L nitrate standards. Other
concentrations can be made by altering the amount of potassium nitrate. All other concentrations
should remain unchanged. It is important to note that some of these chemicals are hazardous
and therefore, the standards should only be prepared by qualified chemists in laboratories where
proper safety precautions are possible. It is the responsibility of the user to obtain and study

the MSDS for each chemical and to follow the required instructions with regard to handling and
disposal of these materials.

You will need: Solid Potassium Nitrate or a certified 1000 mg/L NO,-N from a supplier,
Magnesium Sulfate, high purity water, good quality analytical balance, 1000 mL volumetric flask,
accurate volumetric measuring devices for 100 mL, 10 mL and 1 mL of solution, and 1000 mL
glass or plastic storage vessels.

100 mg/L standard: Accurately weigh 0.7222 g of anhydrous potassium nitrate and transfer
quantitatively into a 1000 mL volumetric flask. Add 1.0 g of anhydrous magnesium sulfate to
the flask. Add approximately 500 mL of water to the flask, swirl to dissolve all of the reagents,
and then dilute to the volumetric mark with distilled or deionized water. Mix well by repeated
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inversion and then transfer the 100 mg/L standard to a storage bottle. Rinse the flask extensively
with water prior to its use in the preparation of the 1 mg/L standard. Alternatively, 100 mL of
certified 1000 mg/L NO,-N standard can be used in place of the solid potassium nitrate.

1 mg/L standard: Accurately measure 10.0 mL of the above 100 mg/L standard solution into

a 1000 mL volumetric flask. Add 1.0 g of anhydrous magnesium sulfate to the flask. Add
approximately 500 mL of distilled or deionized water, swirl to dissolve the solid reagents, and
then dilute to the volumetric mark with water. Mix well by repeated inversion and then transfer
the 1 mg/L standard to a storage bottle.

Recipes are given for 1 and 100 mg/L. Other concentrations can be made by altering the amount
of potassium nitrate. All other concentrations should remain unchanged.

Nitrate Troubleshooting Tips

Typical working life for nitrate sensors is approximately 3-6 months depending on use, storage
and maintenance. Proper storage and maintenance generally extends the sensor’s working life.

If you get error messages during a nitrate calibration, check the following:

1. Ensure the nitrate solutions are good and not expired
2. Cleanthe sensor.

3. If you continue to get error messages during calibration, soak the sensorin 100 mg/L nitrate
standard for several hours or overnight.

4. If you suspect port contamination, follow the instructions in the Cleaning a Sensor Port
section.

5. If you continue to have trouble calibrating the nitrate sensor, contact your local YSI
Representative or a YSI Authorized Service Center.

Cleaning and Reconditioning the Nitrate Sensor

The nitrate sensor uses a PVC membrane. As always, when handling a sensor, care should be
taken to avoid damaging the membrane. After extensive use the membranes may become
coated with a deposit or scoured with fine scratches which may cause a slow or reduced
response (low slope) or unstable readings. Deposits may be removed with a fine jet of deionized
water or rinsing in alcohol followed by soaking in 100 mg/L nitrate calibration standard.

The sensor may require soaking in the high nitrate calibration solution to recover its performance.
Soak in 100 mg/L for several hours or overnight.

Chloride

The chloride sensor should be calibrated every day the instrument is used. The chloride sensor
should only be used in fresh water (salinity < 2 ppt) and to depths of 55 feet (17 meters) of water.
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Chloride Calibration Tips

1. Exposure to the high ionic content of pH buffers can cause a significant, but temporary, drift in
the chloride sensor. Therefore, if calibrating a pH sensor, either:

a. Remove the chloride sensor from the cable bulkhead and plug the port. After pH
calibration is complete, reinstall the chloride sensor and proceed with its calibration
with no stabilization delay.

or

b. Calibrate pH first,immersing both sensors in the pH buffers. After calibrating pH, place
the sensorsin 1,000 mg/L chloride standard and monitor the reading. Usually, the
reading starts low and may take awhile to reach a stable value. When it does, proceed
with the calibration. This may take several hours.

2. The chloride sensor can be calibrated with up to three calibration points. For highest accuracy,
perform a two point calibration with 10 and 1000 mg/L standards within 10 °C of your sample
temperature.

3. Rinse the sensors and cal cup with a small amount of chloride solution (10 mg/L for the first
pointand 1,000 mg/L for the second point). Fill the cup so that the chloride sensor tip and
the temperature sensor are submerged in solution. Ensure the conductivity sensor is also
submerged in the calibration solution. The salinity reading from the conductivity sensor is
used in the algorithm for the chloride measurement.

4. After entering the calibration screen, change the calibration value if necessary.

5. Record the Cl millivolts for each calibration point. The acceptable mV outputs for each
calibration solution are shown below.

e Cl10mg/L=225mV +/-20 mV (new sensor only)
e Cl1,000 mg/L=-80to-130 mVfrom 10 mg/L mV value

¢ ThemVspan between 10 mg/Land 1000 mg/L values should be ~ 80 to 130 mV. The
slope should be -40 to -65 mV per decade.

6. Wait for the chloride and temperature readings to stabilize in each calibration solution and
then press Enter to accept each calibration point.

7. Rinse the sensor and cal cup between calibration points with a small amount of the next
buffer.

8. After pressing Enter to accept the second calibration point, highlight Finish Calibration
and press Enter to complete the calibration. Otherwise, you can continue calibrating with a
third calibration point (see the ProDSS User Manual for more information on a chilled third
calibration point).

9. If you receive a warning message stating that the calibration is questionable, do not continue
with the calibration. Instead, select ‘No’ and investigate what is causing the questionable
results. If you accept a questionable calibration, your chloride readings will be erroneous.
Typical causes for this error message include a dirty sensor or bad standard solution.
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Preparing Chloride Standards

The following recipes are provided for preparation of 10 and 1000 mg/L chloride reagents.

It is important to note that some of the chemicals required for these solutions could be hazardous
under some conditions. It is the responsibility of the user to obtain and study the MSDS for each
chemical and to follow the required instructions with regard to handling and disposal of these
chemicals.

You will need: Solid sodium chloride or a certified 1000 mg/L chloride solution from a supplier,
magnesium sulfate, high purity water, a good quality analytical balance, 1000 mL volumetric flask,
an accurate 10 mL measuring devices, and 1000 mL glass or plastic storage vessels.

1000 mg/L standard: Accurately weigh 1.655 grams of anhydrous sodium chloride and transfer
into a 1000 mL volumetric flask. Add 0.5 grams of anhydrous magnesium sulfate to the flask.
Add 500 mL of distilled or deionized water to the flask, swirl to dissolve all of the reagents, and
then dilute to the volumetric mark with water. Mix well by repeated inversion and then transfer
the 1000 mg/L standard to a storage bottle. Rinse the flask extensively with water prior to its use
in the preparation of the 10 mg/L standard. Alternatively, simply add 0.5 grams of magnesium
sulfate to a liter of a 1000 mg/L chloride standard from a certified supplier.

10 mg/L standard: Accurately measure 10 mL of the above 1000 mg/L standard solution into

a 1000 mL volumetric flask. Add 0.5 grams of anhydrous magnesium sulfate to the flask. Add
500 mL of distilled or deionized water, swirl to dissolve the solid reagents, and then dilute to
the volumetric mark with water. Mix well by repeated inversion and then transfer the 10 mg/L
standard to a storage bottle.

Chloride Troubleshooting Tips

Typical working life for chloride sensors is approximately 3-6 months depending on use, storage
and maintenance. Proper storage and maintenance generally extends the sensor’s working life.

If you get error messages during a chloride calibration, check the following:

1. Ensure the chloride solutions are good and not expired
2. Clean the sensor.

3. If you continue to get error messages during calibration, soak the sensorin 1000 mg/L
chloride standard for several hours or overnight.

4. If you suspect port contamination, follow the instructions in the Cleaning a Sensor Port
section.

5. If you continue to have trouble calibrating the chloride sensor, contact your local YSI
Representative or a YSI Authorized Service Center.

Cleaning and Reconditioning the Chloride Sensor

The chloride sensor is considered a pellet membrane ISE. As always, when handling sensors, care
should be taken to avoid damaging the membrane. This sensor can be regenerated by washing
with alcohol and/or gently polishing with fine emery paper in a circular motion to remove any
deposits or discoloration, then thoroughly washing with deionized water to remove any debris.
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The sensor may require soaking in the high chloride calibration solution to recover its
performance. Soak in 1000 mg/L for several hours or overnight.

Installing and Uninstalling Sensors

General Precautions

It is important that the entire sensor connector and cable connector be dry when installing,
removing or replacing sensors. This will prevent water from entering the port. Once a sensor

is removed, examine the connector inside the port. If any moisture is present, use compressed
air to completely dry the connector or place directly in front of a steady flow of fresh air. If you
suspect port contamination, follow the port cleaning procedures listed under Cleaning a Sensor
Port.

Remove sensors with the sensor tips facing the ground to help prevent water from entering the
port upon removal.

The instrument utilizes o-rings as seals to prevent water from entering the sensor ports. When
the sensors are removed, the o-rings that provide the seal should be carefully inspected for
contamination (e.g. debiris, grit, etc.) and cleaned if necessary.

If no dirt or damage to the o-rings is evident, wipe the o-rings with a lint free cloth or lens

cloth to remove the old o-ring grease. Then, lightly apply new o-ring grease (provided in

the maintenance kit) to the o-rings without removing them from their groove. If there is any
indication of damage, the o-ring should be replaced with an identical o-ring. At the time of o-ring
replacement, the entire o-ring assembly should be cleaned.

Do not over-grease the o-rings. The purpose of the o-ring grease it to keep the o-ring in good
condition. Excess grease may collect grit particles that can compromise the seal. Excess grease
can also cause the waterproofing capabilities of the o-ring to diminish, potentially causing leaks.
If excess grease is present, remove it using a lens cloth or lint-free cloth.

To remove the o-rings:

Use a small, flat-bladed screwdriver or similar blunt-tipped tool to remove the o-ring from its
groove. Do not use a sharp object to remove the o-rings. Using a sharp object could damage
the o-ring groove which would allow water to enter the port resulting in permanent damage to
the port and sensor. Check the o-ring and the groove for any excess grease or contamination.
If contamination is evident, clean the o-ring and the portion of the titanium sensor where the
o-ring fits with lens cleaning tissue or equivalent lint-free cloth. Alcohol can be used to clean
the titanium sensor, but use only water and mild detergent on the o-ring itself. Using alcohol on
o-rings may cause a loss of elasticity and may promote cracking. Also, inspect the o-rings for
nicks and imperfections.

Before re-installing the o-rings, make sure to use a clean workspace, clean hands, and avoid
contact with anything that may leave fibers on the o-ring or grooves. Even a very small amount of
contamination (hair, grit, etc.) may cause a leak.

25







To re-install the o-rings:

Place a small amount of o-ring grease between your thumb and index finger. Draw the o-ring
through the grease while pressing the fingers together to place a very light covering of grease
to the o-ring. Place the o-ring into its groove making sure that it does not twist or roll. Do not
excessively stretch the o-ring during installation.

Use your grease-coated finger to once again lightly go over the mating surface of the o-ring.
Do not over-grease the o-rings. The excess grease may collect grit particles that can compromise

the seal. Excess grease can also cause the waterproofing capabilities of the o-ring to diminish,
potentially causing leaks. If excess grease is present, remove it using a lens cloth or lint-free cloth.

Cleaning a Sensor Port

If you suspect port contamination, you can clean the port on the cable by filling the port with
Isopropyl Alcohol for 30 seconds and then dumping it out. Next, allow the port to air dry
completely or blow it out with compressed air. Installing a sensor into a port that is not completely
dry is likely to cause erratic and erroneous readings.

If the connector is corroded, contact your local YSI Representative or a YSI Authorized Service
Center.

Verifying Sensor Accuracy and Calibration

Sensor accuracy and calibration can be verified by immersing a sensor into calibration solution

or YSI Confidence Solution®. Compare the readings on the ProDSS display to the value of the
solution. If the readings have drifted more than the accuracy specification of the sensor, perform a
calibration before taking field measurements.

YSI Confidence Solution can be used to check the accuracy and calibration of the conductivity, pH

and ORP sensors. However, to maintain the highest accuracy of the instrument, it should not be
used to perform a calibration.

Resetting a Sensor to Factory Default

Occasionally, it may be necessary to reset the instrument to its factory calibration default values.
To reset the calibration values, press the Cal key, highlight Restore Default Cal and press Enter.
Highlight the parameter you wish to reset to default and press Enter. Next, you will be asked to
confirm the operation. Highlight Yes and press Enter to confirm.
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YSI Optical Dissolved Oxygen Sensor

How often should | calibrate my dissolved oxygen meter?

As a rule, YSI recommends that a dissolved oxygen meter calibration be performed or
verified daily before sampling starts. But in general, calibration frequency is determined by
the user and the importance of the data. The more critical the data, i.e. when used for
compliance purposes, the more attention should be paid to timely calibrations.

The calibration of optical-based dissolved oxygen meters is very stable but YSI still
recommends that it be verified on a regular basis to ensure accurate data. Your data is as
good as your calibration.

So, short answer, once daily but it's worth verifying the calibration occasionally throughout
your sampling.

How do | verify my dissolved oxygen meter calibration?

Place the sensor in its calibration environment and check to see that the instrument is
reading the calibration value for the current barometric pressure. For example, if your ‘true’
barometric pressure is 750, divide this number by 760 and then multiple by 100% to
calculate what your instrument should be reading in water-saturated air or air-saturated
water.

750/760 x 100 = 98%

A post-check can also be performed with this value in mind. If, for instance, you calibrate
your instrument to 98% and then conduct your DO testing, you can place the sensor back
into the same calibration environment and it should read +/- 2% (+/- 1% on optical) of 98%
once stable.

You must look at the % value instead of the mg/L value (which is a calculated number).

Sampling scenario:

If you're on a long sampling trip and you calibrate in the morning before heading out and it
calibrates to, let's say 98% again as we reference above, and you conduct some sampling
then power the meter off will this have an effect? This is where verifying comes into play as
well. You've now headed to your next site and you power the DO meter back up and let it
equilibrate with the probe in the cal chamber. Does the reading come back to 98% or within
the margin of accuracy range? If so, get on out there and measure your DO. If not, there
could be other issues and/or you may need to calibrate again.

Page 1 of 2







YSI Optical Dissolved Oxygen Sensor

If a calibrated DO instrument is turned off, then back on, does it need to be
recalibrated?

There is no need to recalibrate new digital or older analog models when the instrument is
turned back on. Instruments are designed to record and save the calibration values so no
recalibration is required at power-up unless it requires normal, daily routine calibration.

You can also “verify” that the instrument is holding its calibration by knowing the original
calibration value (98% as an example) and the instrument should read within +/-2% (+/- 1%
on optical) of 98% upon power on once it's stable as we demonstrated above.

After turning the instrument on, how long should | wait before calibrating or
taking a measurement?

There really is no set time-period. Regardless of the sensor type that is used, wait for the
temperature and dissolved oxygen values to become stable. For dissolved oxygen systems
that use a polarographic sensor, achieving stability takes about 5-15 minutes. For galvanic
and optical sensors, the readings will reach stability almost immediately after turning the
instrument on unless the ambient temperature has changed. For each sensor type, it is
recommended to make sure there are no water droplets on the sensing element
(membrane) to help ensure quicker stability and ensure calibration accuracy.

For the best calibration results, it is very important to have the DO system in an
environment where the temperature is stable and does not change prior to, or during the
calibration procedure.

It's also important on instruments that have screw-on calibration cups to unscrew the cup
just a thread or two in order to ensure the pressure in the cup and outside the cup is the
same and to allow the temperature to equilibrate.

Is it necessary to recalibrate if there is a change in altitude or barometric
pressure after the initial calibration?

No. Dissolved oxygen sensors are calibrated to and measure the partial pressure of
oxygen. Therefore, after performing an accurate calibration, the sensor will automatically
compensate for changes in pressure. For systems that are using the DO% Local function,
the calibration value will be 100% regardless of the altitude or barometric pressure and the
internal barometer will be used to keep the saturated value at 100%.

https://www.ysi.com/ysi-blog/water-blogged-blog/2017/01/dissolved-oxygen-meters-g-a-the-ultimate-
list#:~:text=How%20d0%201%20verify%20my,for%20the%20current%20barometric%20pressure.
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Dissolved Oxygen Tables

CALIBRATION AND OXYGEN SOLUBILITY TABLES

Calibration Table Calibration Values for Various Atmospheric Pressures and Altitudes

PRESSURE
Inches Hg
30.23
29.92
29.61
29.33
29.02
28.74
28.43
28.11
27.83
27.52
27.24
26.93
26.61
26.34
26.02
25.75
25.43
25.12
24.84
24.53
24.25
23.94
23.62
23.35
23.03
22.76
22.44
22.13
21.85
21.54
21.26
20.94
20.63
20.35
20.04
19.76

mm Hg
768
760
752
745
737
730
722
714
707
699
692
684
676
669
661
654
646
638
631
623
616
608
600
593
585
578
570
562
555
547
540
532
524
517
509

kPa
102.3
101.3
100.3
99.3
98.3
97.3
96.3
95.2
94.2
93.2
92.2
91.2
90.2
89.2
88.2
87.1
86.1
85.1
84.1
83.1
82.1
81.1
80.0
79.0
78.0
77.0
76.0
75.0
74.0
73.0
71.9
70.9
69.9
68.9
67.9
66.9

ALTITUDE
Feet
-276

Meters
-84
0

85
170
256
343
431
519
608
698
789
880
972
1066
1160
1254
1350
1447
1544
1643
1743
1843
1945
2047
2151
2256
2362
2469
2577
2687
2797
2909
3023
3137
3253
3371

CALIBRATION VALUE
Percent Saturation
101
100
99
98
97
96
95
94
93
92
91
90
89
88
87
86
85
84
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66

a xylem brand







Oxygen Solubility Table Solubility of Oxygen (mg/L) in Water Exposed to Water-Saturated Air at 760 mm Hg Pressure

Temp °C Chlorinity: 0 | 5.0 ppt 10.0 ppt 15.0 ppt 20.0 ppt 25.0 ppt
Salinity: 0 | 9.0 ppt 18.1 ppt 27.1 ppt 36.1 ppt 45.2 ppt

0.0 14.62 13.73 12.89 12.10 11.36 10.66
1.0 14.22 13.36 12.55 11.78 11.07 10.39
2.0 13.83 13.00 12.22 11.48 10.79 10.14
3.0 13.46 12.66 11.91 11.20 10.53 9.90
4.0 13.11 12.45 11.61 10.92 10.27 9.66
5.0 12.77 12.02 11.32 10.66 10.03 9.44
6.0 12.45 11.73 11.05 10.40 9.80 9.23
7.0 12.14 11.44 10.78 10.16 9.58 9.02
8.0 11.84 11.17 10.53 9.93 9.36 8.83
9.0 11.56 10.91 10.29 9.71 9.16 8.64
10.0 11.29 10.66 10.06 9.49 8.96 8.45
11.0 11.03 10.41 9.84 9.29 8.77 8.28
12.0 10.78 10.18 9.62 9.09 8.59 8.11
13.0 10.54 9.96 9.42 8.90 8.41 7.95
14.0 10.31 9.75 9.22 8.72 8.24 7.79
15.0 10.08 9.54 9.03 8.54 8.08 7.64
16.0 9.87 9.34 8.84 8.37 7.92 7.50
17.0 9.67 9.15 8.67 8.21 7.77 7.36
18.0 9.47 8.97 8.50 8.05 7.62 7.22
19.0 9.28 8.79 8.33 7.90 7.48 7.09
20.0 9.09 8.62 8.17 7.75 7.35 6.96
21.0 8.92 8.46 8.02 7.61 7.21 6.84
22.0 8.74 8.30 7.87 7.47 7.09 6.72
23.0 8.58 8.14 7.73 7.34 6.96 6.61
24.0 8.42 7.99 7.59 7.21 6.84 6.50
25.0 8.26 7.85 7.46 7.08 6.72 6.39
26.0 8.11 7.71 7.33 6.96 6.62 6.28
27.0 7.97 7.58 7.20 6.85 6.51 6.18
28.0 7.83 7.44 7.08 6.73 6.40 6.09
29.0 7.69 7.32 6.96 6.62 6.30 5.99
30.0 7.56 7.19 6.85 6.51 6.20 5.90
31.0 7.43 7.07 6.73 6.41 6.10 5.81
32.0 7.31 6.96 6.62 6.31 6.01 5.72
33.0 7.18 6.84 6.52 6.21 5.91 5.63
34.0 7.07 6.73 6.42 6.11 5.28 5.55
35.0 6.95 6.62 6.31 6.02 5.73 5.46
36.0 6.84 3.52 6.22 5.93 5.65 5.38
37.0 6.73 6.42 6.12 5.84 5.56 5.31
38.0 6.62 6.32 6.03 5.75 5.48 5.23
39.0 6.52 6.22 5.98 5.66 5.40 5.15
40.0 6.41 6.12 5.84 5.58 5.32 5.08
41.0 6.31 6.03 5.75 5.49 5.24 5.01
42.0 6.21 5.93 5.67 5.41 5.17 4.93
43.0 6.12 5.84 5.58 5.33 5.09 4.86
44.0 6.02 5.75 5.50 5.25 5.02 4.79
45.0 5.93 5.67 5.41 5.17 4.94 4.72
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1. Check the condition of the battery by flipping
the toggle switch to the “Batt Test” position. If the
battery has a charge, the red LED will light and an
audible beep will be heard. If the battery is wealk,
the light will be dim and the beep will be weak.
Replace the standard 9-volt transistor battery by
removing the two black knobs that hold the control
panel in place and lifting out the module. After
replacing the battery, carefully fit the module back
in place and replace the black knobs, finger tight.

2. To familiarize yourself with the action of the unit,
dip the electrode into a jar of water. When the
electrode touches the water, the LED will light and
a beep will be heard.

3. Make sure the toggle switch is in the “ON”
position. Slowly lower the electrode cable into the
well, keeping an eye on the cable markers, which
are spaced every 5 feet. Every other cable marker
- at 10, 20, 30, etc. feet - is marked with a number:
No. 1 marks 10 feet, No. 2 marks 20 feet, No. 3 marks
30 feet, etc.

4. When the LED lights and the beep is heard, the
electrode has reached the water. Check the
position of the nearest cable marker to calculate
the water level. For draw-down tests, initially lower
the electrode unit when the well is not pumping.
This will help keep the cable and electrode assembly
from getting tangled around the pump column.

5. Turn off the instrument when not in use to
conserve the battery.

6. When the job is completed, wash the electrode
assembly with fresh water and dry it thoroughly.

7. If your Fisher WLT is cared for in the manner due
any fine piece of equipment, you will be assured
long and dependable service.
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“Hard” (Mineralized) Water

When using the unit in areas of hard water, the LED and audio
beep may continue to respond after the electrode is withdrawn
from the water. In this case, it will be necessary to completely
rewind the WLT to dry or blow out the electrode before taking a
second reading.

Oil Contamination

Lubricated parts of the pump and pump motor occasionally
leak, causing a layer of oil to float above the water level. This oil
will foul the electrode assembly unless special precautions are
taken. If oil is suspected, place one of the small bags (probe
covers) that accompany the instrument over the electrode
assembly, and fasten it securely. Wet the bag and then proceed,
following the instructions given above. Wetting the bag will help
it pass through the oil with a minimum of contamination. The texture
of the bag allows water but prevents oil from readily passing
through. An accurate reading of the water level can be obtained
by slowly withdrawing the electrode assembly once it is definitely
below the water level. The audible beep and LED will indicate
when the electrode has passed the oil-water contact. If the
electrode becomes contaminated with oil, it should be washed
with dish detergent and thoroughly rinsed.

Short-Curcuited Cable or Electrode

Cable damage or hard-water residue on the electrode
assembly may short out the instrument, resulting in a lighted LED
and an audible beep when the instrument is turned on. Locate
and repair any shorts in the cable, and shake or blow out all
residue from the electrode assembly before using the instrument.
Any short, if left unrepaired, will cause battery drain when the
instrument is left on.

Custom Specifications

The WLT series cable comes in standard lengths of 100, 200,
300, 400 and 500 feet, with crimped brass markers every five
feet and a lead electrode. Metric lengths of 50, 100 and 150
meters are also available with brass markers at one-meter
intervals. For special applications, Fisher Research Laboratory

#







will custom manufacture any cable length up to 500 feet, marked
in feet or meters. A heavy-duty brass electrode is optional. If
longer lengths are required, the Fisher WLX series is available in
standard lengths of 300, 500, 750, 1,000 and 1,500 feet. For greater
measuring precision, request data on the Fisher WLZ Series with
calibrated steel tape and available in 100, 200, 300 and 400 feet,
and 50 and 100 meters.

Serial Number

The serial number of each WLT unit is located inside the cable
spool. To access the serial number, remove the two black knobs
that hold the control panelin place. Carefully remove the control
module, revealing the serial number on the inside of the spool.

%

Part # Description
Replacement Cable:
201656-3130 300 Ft. Tagged and w/ Lead Electrode
201656-3150 500 Ft. Tagged and w/Lead Electrode
201577-3240 300 Ft. Tagged and w/Brass Electrode
201577-3260 500 Ft. Tagged and w/Brass Electrode
Replacement Cable (Metric):
201946-3170 100 M. Tagged and w/Lead Electrode
201946-3180 150 M. Tagged and w/Lead Electrode
202973-3310 100 M. Tagged and w/Brass Electrode
202973-3320 150 M. Tagged and w/Brass Electrode
Miscellaneous:
673051 Probe Cover (T-Bag)
150884 9-Volt Battery
201656 Lead Electrode Assembly (w/36" of cable)
201577 Brass Electrode Assembly (w/36" of cable)
943061 Brass Markers (Specify Blank or Numbered)
202167 Hard Carrying Case

ﬁ
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ACCUracy.....cccccovcvveeeseiinnnne, Guaranteed accuracy is £0.4% from
probe tip to any marker.
Operating TeEMpP ...ccccceveevevciiieeee e, 32°F to 120°F, (0°C to 50°C)
2T L (=] 3 PSR (1) 9V (NEDA 1604)
Weight:
WLT (W/300" cabl@) .....ccceeoviiiiiiiieeiceee e 11 Ibs. (5K)
Shipping Weight:
WLT 300" CADIE ....cocooieiee e 13 Ibs. (5.9k)
WLT 300' cable w/hard case ...........cccccvvvveeeeeiinnnne, 18 Ibs. (8.2k)
Shipping Size:
WLT (@ll models): ......cocvevieiiiieiieeeeesee e 17" X 14-3/4" X 8"
(43cm X 37cm X 20cm)
WLT in hard case: .......cccceevvvivieiiiineeens 19-1/2" X 16-3/4" X 8-3/4"

(49cm X 42cm X 22cm)














FISHER=]

QUALITY

Fisher detectors are renowned for their quality.
Each instrument is hand crafted in the USA with pride

PERFORMANCE

Our detectors are durable, dependable, and search deeper.

REPUTATION

Fisher produced the first patented metal detector in 1931. For
over 70 years, the Fisher logo has been a mark of excellence.

2-YEAR WARRANTY

Fisher believes in the products we produce and backs this
belief with a 2 year limited warranty, Warranty may vary out-
side the United States. See your dealer for details

SERVICE

Fisher is committed to providing you, our valued customer, with
superior service. Each and every instrument is rigidly tested and
carefully inspected during assembly and before shipment.
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DOCUMENTATION CONVENTIONS

This document uses the following conventions to present information:

An exclamation point icon indicates a WARNING of a situation
or condition that could lead to personal injury or death. You
should not proceed until you read and thoroughly understand the

WARNING message.
WARNING

or damage. You should not proceed until you read and thoroughly

A raised hand icon indicates CAUTION information that relates to
a situation or condition that could lead to equipment malfunction
understand the CAUTION message.

CAUTION

A note icon indicates NOTE information. Notes provide additional
or supplementary information about an activity or concept.

NOTE







NOTICES

In order to ensure your Geopump has a long service life and
operates properly, adhere to the following cautions and read
this manual before use.

e Disconnect from power source when not in use.
e Power input source must not exceed maximum ratings.
e Equipment must be wired to a negative ground system.

e Equipment may not operate properly with excess wiring not supplied by
manufacturer.

e Avoid spraying fluid directly at equipment.

e Never submerge equipment.

e Avoid pulling on wires to unplug equipment wiring.

e Avoid using equipment with obvious physical damage.

e To prevent equipment damage, avoid dropping it.

The Geotech Geopump Peristaltic Pump cannot be made
dangerous or unsafe as a result of failure due to EMC interference.

Do not operate this equipment if it has visible signs of significant
physical damage other than normal wear and tear.

WARNING







Notice for consumers in Europe:

This symbol indicates that this product is to be collected
separately.

The following applies only to users in European countries:

e This product is designated for separate collection at an appropriate collection
point. Do not dispose of as household waste.

e For more information, contact the seller or the local authorities in charge of waste
management.







Section 1: System Description

Function and Theory

The Geotech Series | and Il Peristaltic Pumps (Geopump) are designed for single and
multi-stage pressure/vacuum pumping of liquids for field or laboratory use. Since the
Geopump can operate to a depth of 27’ (8m) at sea level, it is ideally suited for sample
removal from shallow wells and all surface water sources.

The Geopump operates by mechanical peristalsis; therefore, the sample only comes in
contact with the tubing. This allows for sample integrity as well as easy cleaning and
tubing replacement. When using the optional stainless steel tubing weight, tubing can be
lowered without curling or floating on the surface of the water. Geopumps can operate
from any external 12V DC or 120V AC power source.

Differences between the two models affect the number of pump heads which may be used
with the Geopump at one time and the speed(s) at which the pump heads operate.

System Components

SERIES | Peristaltic Pumps

Peristaltic pumps are available in AC only, DC only, or AC/DC combination power cord
options. DC options can be hardwired or removable, whereas the AC power cord option is
removable only. These units have one pumping station, which can also be piggybacked
for multi-station pumping. The variable speed range is from 60 RPM to 350 RPM.

SERIES |l Peristaltic Pumps

Peristaltic pumps are available in AC only, DC only, or AC/DC combination power cord
options. DC options can be hardwired or removable, whereas the AC power cord option is
removable only. These units have two pumping stations, which can also be piggybacked
for multi-station pumping. The first pumping station is rated at 30 RPM to 300 RPM and
the second station at 60 RPM to 600 RPM. Each pumping station works in conjunction
with the other.







Section 2: System Installation

Standard Pump Head Instructions

1. Separate the pump halves. Hold the pump head as shown with the rollers in the
2, 6, and 10 o’clock positions and the rotor shaft facing down.

3. Turn rotor counterclockwise until tubing completely surrounds the rotor.

4. The tubing is now in place. Next, position other pump half onto the motor shaft
and snap shut. Be careful not to pinch tubing between plastic halves.








Easy-Load Il Pump Head Instructions
1. Attach the Easy-Load Il pump to the Geopump with the screws provided.

2. Set the lever to the left to open the pump. Place the tubing left to right.

3. Set the lever to the right to close the pump housing onto the tubing.








Section 3: System Operation

The Geopump arrives packed in a hard-shell peristaltic pump carry case with the pump
head properly attached to the pump (purchased separately). See Section 8: Parts and
Accessories additional parts.

To place the pump into service:

1.

2.

Remove the pump from the case and verify the pump is switched to “OFF”.

For AC/DC combination units, plug in the appropriate power cord into the outlet
in the back of the pump and the other end of the power cord into the power
source.

Insert the tubing into the pump head.

Put one end of the tubing into the sample source (well, river, ditch, lagoon, etc.)
and the other end into the sample container.

Determine the desired direction of flow and set the toggle switch for the flow
direction.

Turn the pump “ON”.

Once pumping has begun, the speed dial can be adjusted to increase or reduce
the fluid pumping speed as needed.







Section 4: System Maintenance

The Geopump has a strong reputation for durability and being virtually maintenance free.
The following maintenance steps will assure your pump’s long-term reliability:

Pump Tubing:

Depending on the pump head design, different sizes of tubing may be used. Use of
incorrect tubing, size, or type, will cause damage to the pump and/or the pump head and
void the warranty. Geotech recommends tubing be replaced regularly for optimum
performance. Using the proper size and type of tubing for the pump head is essential. If
you are unsure of the tubing type for your application, please call Geotech.

Pump:

Keep your Geopump clean and dry. In the event that the Geopump is subjected to
significant splashing or immersion, discontinue use and wipe the unit down immediately
with a clean, dry cloth.

To keep the Geopump reliable follow these simple guidelines:

Do not drop Geopump.

Do not immerse Geopump.

Do not subject Geopump to poor power supplies.

Do not subject Geopump to extreme heat or cold when in use.

Power Cords:

Always replace a kinked or damaged power cord. Replacement power cords are available
for AD/DC combination units. Units with a hard-wired DC power cord are to be sent back
to Geotech for proper repair. Refer to the Geotech Warranty and Repair page in the back
of this manual.

Pump Head:

Clean the Geopump pump head periodically using a phosphate-free cleaning detergent
and water solution.







Section 5: System Troubleshooting

Problem: Unit will not turn on.
Solution:
1. No power to unit: (rollers not moving):
- Check power source and compatibility.

- Check connections.

2. Speed control not set fast enough to overcome tubing resistance:
- Check speed setting; if too low turn it up.

3. Check tubing size and type. Make sure it is the correct size and type for the pump
head.

4. Check circuit breaker; if tripped press it in to reset.
Problem: Unit turns on, but not pumping (pump head rollers are moving).
Solution:

1. Verify fluid level in well (max suction lift unit can pump from is 27 feet (8m) below
ground at sea level).

2. Water level is below down well tubing intake. Increase tubing length.

3. If using a combination of flexible and rigid tubing, check connection between tubing. A
poor connection may cause a vacuum leak. Secure tubing connection.

4. Flexible tubing in pump head compromised or worn out:
- Replace flexible tubing regularly.

5. Obstruction in tubing:

- Check for clogs and kinks.

- Clear any obstructions.

6. Using incorrect tubing type for pump head:

- Tubing may have collapsed.

- Replace with proper tubing type.
Problem: Pump head rollers are not moving .
Solution:

1. Pump head is loose from the pump housing:

- Tighten pump head screws to engage pump head to gear.
- Possible internal damage, call Geotech for consultation.
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Section 6: System Specifications

Operating range 27’ (8m) (at sea level)

Principle of Operation Mechanical peristalsis

Dimensions 3.5 x8 x 8 inches (9 x 20 x 20cm)

Power source (DC) Any rated external 12-18 VDC @ 70 Watts

Power source (AC) 90-260 VAC, 47-65 Hz

Nominal operating current 3 amps DC

Over current Protection 5 amps DC

Power cord 12 VDC cord

Range of speed: Series | 60 to 350 RPM

Range of speed: Series I First pumping station 30 to 300 RPM
Second pumping station 60 to 600 RPM

Speed control Step-less variable speed control

Liquid delivery rate 1.67 ml per revolution (for size 15 tubing)

Pumping options Pressure or vacuum (reversible flow)

Pump head rotor Cold rolled steel

OPTIONS

Models: Geopump 1, Geopump 2

Tubing: Silicone, Tygon, Viton, C-Flex

Pump Heads: Standard, Easyload, Easyload 2
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Section 7: System Schematics
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Section 8: Parts and Accessories

Schematic Parts Listing (Section 7)

Item QTY
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Part Number

51350001
51350002
51350003
51350012
51350023
17500042
11350005
51350011
11350020
11350021
11350010
51350033
17500037
11350009
11350015
00114

11350019
17500040
17500366
17200081
17200046
17200078
17200077
17200012

Additional Parts Listing

Part Number

17500035
51350030
57500008
51350015
51350026
51350025
17200079
17200199
71350030

Part Description

Assy, Gear Housing, Series |

Assy, Gear Housing, Series Il

Assy, Motor, PP

Assy, Housing, Bottom, PP

Housing, Top, Silk Screened

Foot, RBR, 9/32” Hole Dia

Breaker, Thermal, 5amp, Circuit 250V
Assy, Rheostat

Switch, Toggle, Dpdt, Frwd/Rvrs

Switch, Toggle, Dpst, On/Off

Knob, Plastic, Rheostat

Assy, Wiring Harness, PP

Boot, RBR, Toggle Switch, Grey

Handle, PE, NI

Plate, AL, 1.5x1.5, Hardwire, Cord, Painted
Screw, SS8, 4-40x3/8”, FHD

Grommet, RBR, 5/16x1/2”, 4" Thick Hole
Cord, SJOW, DC Power, 18-2

Screw, SS8, 8-32x3/8”, SHCS

Washer, SS8, #8, Lock

Nut, Hex, 4-40, Nyloc

Screw, SS8, 6-32x.25”, PNH, M/S
Screw, SS8, 6x3/8”, PNH, TEK Self Drilling
Connector, AMP, Fem W/Strain Relief

Part Description

Adaptor, Cigarette to Clips

Power Supply, AC Adapter, PP, 18V, 70W, CE
Assy, Power Cord, DC w/Amp

Case, Peristaltic Pump with foam

Faceplate, Gear, Hsng, Series Il, Painted
Faceplate, Gear, Hsng, Series |, Painted

Screw, SS8, 8-32x1.25”, Fillister, Peristaltic Pump
Screw, ZNC, 6-32x2.5”, Thumb, Peristaltic Pump
Screw, SS8, 8-32x3”, Phil
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Old Style Non-CE Parts

Part Number Part Description

57500007 Assy, Power Cord, AC, w/Amp
51350007 Assy, Diode, PP

57500009 Assy, Rectifier Bridge, PP-Logic
51350013 Assy, Transformer w/Jumper, PP
51350004 Assy, Wiring Harness, PP

14







DOCUMENT REVISIONS
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- Previous Release 7/14/11
} Update Declaration of Conformity to include 3/3/15
header, SP
1452 Removable DC cords, minor formatting edits. - 3/31/17
StellaR
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geo

EC Declaration of Conformity

Manufacturer:
Geotech Environmental Equipment, Inc.
2650 E 40th Avenue
Denver, CO 80205

Declares that the following products,
Product Name: Geopump Peristaltic Pump
Model(s): 51350018 - GEOPUMP, CE, SERIES Il, DC ONLY
51350021 - GEOPUMP, CE, SERIES |, DC ONLY
51350031 - GEOPUMP, CE, SERIES |
51350032 - GEOPUMP, CE, SERIES Il
Year of manufacture: 2009
Conform to the principle safety objectives of 2006/95/EC Low Voltage Directive by application of the
following standards:
EN 61010-1: 2010
EN 809-1 + A1:2010
Year of affixation of the CE Marking: 2009
Conform to the protection requirements of 2004/108/EC Electromagnetic Compatibility (EMC) by
application of the following standards:
EN 61000-6-1: 2007
EN 61000-6-3: 2012
EN 61326-1: 2013
EMC conformity established: 08/14/2009
Production control follows the ISO 9001:2008 regulations and includes required safety routine tests.

This declaration issued under the sole responsibility of Geotech Environmental Equipment, Inc.

i Lonaf

Joe Leonard
Product Development

Serial number

16







The Warranty

For a period of one (1) year from date of first sale, product is warranted to be free from
defects in materials and workmanship. Geotech agrees to repair or replace, at Geotech’s
option, the portion proving defective, or at our option to refund the purchase price thereof.
Geotech will have no warranty obligation if the product is subjected to abnormal operating
conditions, accident, abuse, misuse, unauthorized modification, alteration, repair, or
replacement of wear parts. User assumes all other risk, if any, including the risk of injury,
loss, or damage, direct or consequential, arising out of the use, misuse, or inability to use
this product. User agrees to use, maintain and install product in accordance with
recommendations and instructions. User is responsible for transportation charges
connected to the repair or replacement of product under this warranty.

Equipment Return Policy

A Return Material Authorization number (RMA #) is required prior to return of any
equipment to our facilities, please call our 800 number for appropriate location. An RMA #
will be issued upon receipt of your request to return equipment, which should include
reasons for the return. Your return shipment to us must have this RMA # clearly marked
on the outside of the package. Proof of date of purchase is required for processing of all
warranty requests.

This policy applies to both equipment sales and repair orders.

FOR A RETURN MATERIAL AUTHORIZATION, PLEASE CALL OUR
SERVICE DEPARTMENT AT 1-800-833-7958.

Model Number:

Serial Number:

Date of Purchase:

Equipment Decontamination

Prior to return, all equipment must be thoroughly cleaned and decontaminated. Please
make note on RMA form, the use of equipment, contaminants equipment was exposed to,
and decontamination solutions/methods used. Geotech reserves the right to refuse any
equipment not properly decontaminated. Geotech may also choose to decontaminate the
equipment for a fee, which will be applied to the repair order invoice.
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Geotech Environmental Equipment, Inc.
2650 East 40th Avenue Denver, Colorado 80205
(303) 320-4764 e (800) 833-7958 e FAX (303) 322-7242
email: sales@geotechenv.com website: www.geotechenv.com
In the EU
Geotech Equipos Ambientales
Calle Francesc | Ferrer, Guardia Local 19, Mollet del Valles, Barcelona 08100, Espafia
TIf: (34)93 5445937
email: ventas@geotechenv.com
website: http://spanish.geotechenv.com

Printed in the United States of America









Limited Warranty Information

Products manufactured by Proactive Environmental Products® International LLC are warranted to the original user only to be
free of defects in material and workmanship for a period of 180 days from the date of purchase, provided, however, that if a
motor module is built into, affixed to, or provided with any covered product, then the warranty period for such motor module
shall be limited to Sixty (60) days from the date of purchase. Proactive Environmental Products® International LLC liability
under this warranty shall be limited to repairing or replacing at Proactive Environmental Products® International LLC option,
without charge, F.0.B. Proactive Environmental Products® International LLC factory or authorized service station, any
defective product manufactured by Proactive Environmental Products® International LLC. Proactive Environmental
Products® International LLC will not be liable for any costs of removal, installation, shipping, transportation, or any other
charges which may arise in connection with a warranty claim. Products which are sold but not manufactured by Proactive
Environmental Products® International LLC are subject to the warranty provided by the manufacturer of said products and
not by Proactive Environmental Products® International LLC warranty. Proactive Environmental Products® International
LLC shall not be liable under this limited warranty or otherwise for wear and tear items or issues (including, but not limited to,
seals, bearings, wiring, warping, and bending), damage to products caused by abnormal operating conditions, accident, abuse,
negligence, misuse, unauthorized alteration or repair, or if the product was not installed in accordance with Proactive
Environmental Products® International LLC printed installation and operating instructions.

Obtaining Service: To obtain service under this warranty, the defective product must be returned to the distributor or dealer
from which it was purchased or directly to Proactive Environmental Products® International LLC, subject to an evaluation fee
established by Proactive Environmental Products® International LLC for each defective product, with the following
information: proof of purchase with product serial numbers printed on invoice, installation date, failure date, and supporting
installation data (example: How was it installed...was it installed using a solar system.. was it installed using a 12 volt deep
cycle marine battery... was it installed using a step-down transformer of some sort?). Unless otherwise provided, the
distributor or dealer will contact Proactive Environmental Products® International LLC for instructions. Any defective
product to be returned for warranty services shall be delivered freight prepaid to Proactive Environmental Products®
International LLC factory or an authorized service station; documentation supporting the warranty claim and/or a Return
Material Authorization must be included if so instructed. Proactive Environmental Products® International LLC requires that
all customers notify the distributor or dealer or Proactive Environmental Products® International LLC, as applicable, prior to
returning a product under the Proactive Environmental Products® International LLC warranty program, and any such product
will only be accepted if it has been thoroughly cleaned and decontaminated and is properly packaged. In the event a product is
returned to the distributor or dealer from which it was purchased or directly to Proactive Environmental Products®
International LLC and the buyer/user does not take return receipt of the product within six (6) months after such return for
warranty service because of buyer’s/user’s failure to communicate, failure to fulfill any warranty obligation, or otherwise, not
including such a failure by Proactive Environmental Products® International LLC, then such product shall become the sole and
exclusive property of Proactive Environmental Products® International LLC and it may sell, dispose of, or transfer such
product at its discretion.

If a product should fail within the warranty specified, please contact your authorized Proactive Environmental Products®
International LLC Distributor or call Proactive Environmental Products® International LLC direct at 1.941.322.8504.

Should any failure to conform to this warranty appear within the term of initial sale, the manufacturer shall upon notification
thereof and substantiation that the product with replacement parts or accessories has been maintained, correct such defects
by suitable repair or replacement at its own expense, purchaser being responsible for shipping and handling charges only. The
Proactive Environmental Products® International LLC warranty does not include shipping or an obligation to provide another
unit while the original product is being repaired or replaced. The Proactive Environmental Products® International LLC
warranty does not apply to any product used as rental equipment or contaminated by materials harmful to such products. The
Proactive Environmental Products® International LLC warranty does not apply to parts failure due to neglect in cleaning or
unauthorized servicing of the product, nor does it cover failure of a part caused by misuse or inappropriate use of the product.

Legal Disclaimer: Except for its obligation to replace or repair defective products outlined above, Proactive
Environmental Products® International LLC shall not be liable to buyer, or to anyone claiming under buyer, for any
obligations or liabilities, including, but not limited to, obligations or liabilities arising out of breach of contract or
warranty, negligence or other tort or any theory of strict liability, with respect to the products or Proactive
Environmental Products® International LLC acts or omissions or otherwise, and buyer shall hold harmless and
indemnify Proactive Environmental Products® International LLC for any such claim. The above limited warranty
covers only replacement or repair of defective products at Proactive Environmental Products® International LLC
factory or authorized service station and does not include the cost of field services (including, but not limited to,
travel and living expenses), labor, inspection, removal or installation of new or replacement products, or normal
maintenance. To the fullest extent permitted by law, Proactive Environmental Products® International LLC shall not,
in any event, be liable for incidental, compensatory, exemplary, punitive, consequential, indirect, special or other
damages, including, but not limited to, loss of use, loss of income, loss of profits, loss of time, loss of sales, injury to
persons or property, liability buyer incurs with respect to any other person, or any other type or form of
consequential damage or economic loss.

Some jurisdictions do not allow for the exclusion or limitation of incidental or consequential damages and some jurisdictions
do not allow limitations on how long implied warranties may last. It is the buyer’s responsibility to determine if a certain
jurisdiction’s rules may apply. Therefore, the above limitations or exclusions may not apply to you and it is your responsibility
to determine whether the aforementioned limitations to the limited warranty apply and to the extent such limitations may
apply in your jurisdiction. This warranty gives you specific legal rights and you may also have other rights which vary from
jurisdiction to jurisdiction.
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OPERATING INSTRUCTIONS FOR THE
SS MONSOON® XL PUMP

SIMPLE TO USE AND EXTREMELY POWERFUL

The SS MONSOON®XL PUMP (Item# PS-10400) is capable of pumping up to 120 feet from ground
level to water level (DTW*). Simply, connect the pump connector to the "LOW FLOW WITH POWER
BOOSTER 2.0XL “LCD” CONTROLLER (Item# PA-10670). Please make sure the dial on the controller
is turned all the way to the lowest position. Then, connect the controller to a 12 volt DEEP CYCLE
AGM battery, this will energize the pump. Now, turn the dial clockwise on the controller, this will
turn the motor faster ultimately giving you more flow. So what do you think... Simple? We think so.

"60 Second Change Out Motor Design!"
The SS MONSOON®XL PUMP (Item# PS-10400) is practically maintenance free! The only part that
may need to be serviced is the replaceable SS Monsoon XL Motor Module (Item # PA-14060).
Should the existing replaceable motor module fail in the field, a new replaceable motor module can
quickly be installed within 60 seconds by a simple quarter turn twist. Once installed, your pump is
essentially new and will have a life span identically to a new pump.

The main wear out parts consisting of the motor and seal all have been incorporated in a single
replaceable motor module.

The SS MONSOON®XL is constructed of three high polished stainless steel parts:
1. The replaceable motor module
2. The motor module 3 pin bayonette connector
3. The outside pump housing.

Changlng Out The Motor Module - Easy as 1...2...3...
Unscrew the outside pump housing. If needed use the included ProActive wrench.

2. Quarter twist off replaceable motor module.

3. Insert the two new o-rings included, onto the motor module 3 pin bayonette connector
and apply the waterproof lube on the 2 o-rings.

4. Line up the 3 cut-away groves on the replaceable motor module with the 3 location
dowels on the motor module 3 pin bayonette connector. Then slowly twist the replaceable
motor module until tightened.

Once again, be gentle, not to rip the o-rings when inserting the replaceable motor
module onto the motor module 3 pin bayonette connector!! Water will leak into the
replaceable motor module, if the o-rings are cut or torn... shortening motor life!!

5. Tighten the outside pump housing. If needed use the included ProActive wrench.

6. Turn on pump dry (not in water) to test pump. If the pump turns on, then the pump is
ready to for use. Leave running for 10 seconds.

7. If the pump fails to turn on, please repeat steps 1 through 6.

Using the Low Flow With Power Booster 2.0
"LCD"” Controller

The LOW FLOW WITH POWER BOOSTER 2.0XL “LCD” CONTROLLER (Item# PA-10670) is very
simple to use and requires minimal maintenance. The flow control dial is used to adjust the flow of
water being discharged. From very low flow to high output please always use the LCD display as a
guide to determine controller voltage output, which ultimately controls the pump’s RPM'S
(revolutions per minute or speed). As you increase the dial (turn clockwise) so does the voltage.
This will enable the pump motor to spin faster, therefore, increasing the flow of water being
discharged. To slow the flow of water, turn the dial counter-clockwise. Please note, if the pump
should ever “pulsate”, this indicates that your battery is critically low (below 11 volts). In short,
the controller is telling you to charge your battery.

PLEASE NOTE: This LOW FLOW WITH POWER BOOSTER 2.0XL “LCD” CONTROLLER has a low
voltage disconnect at 11 volts when in use. In short, this system will shut off and then turn on
every few seconds (pulsate) or you may notice the water flow from the pump slowing down greatly
if the output voltage on the battery drops to 10.75 when in use. What this means is the battery is
reaching a “critical low level”, so stop using the unit immediately and please recharge your battery
within 24 hours.

*DTW means depth to water

If your pump fails to work-Please follow the

trouble shooting guide below.
Battery is very low. Check battery level. Must be at least 12.5 volts minimum.
Reset breaker in controller by pushing in on the small knob.
Replaceable Motor Module needs to be exchanged with a new one.
Make sure all connectors are plugged into correct outlets and make sure controller
dial is turned (turned clockwise all the way until it stops) all the way up.

PN

Important Notes:
"DO NOT TOUCH INSIDE OF PUMP IF RUNNING CONTINUOUSLY
FOR OVER 1 MINUTE. REPLACEABLE MOTOR MODULE
GETS EXTREMELY HOT WHEN IN USE.”

DO NOT TURN PUMP ON IF THE OUTSIDE PUMP HOUSING IS NOT
ATTACHED TO THE MOTOR MODULE 3 PIN
BAYONETTE CONNECTOR.

HAND INJURY MAY OCCUR FROM FAST SPINNING IMPELLAR!!

PROTECTED UNDER US Patent 7,584,785

Please make photo-copy of this manual when returning pump. Please return pump to:

Proactive Environmental Products International LLC
1767 Lakewood Ranch Boulevard, Suite #113
Bradenton, FL 34211
Phone: 1.941.322.8504 Fax: 1.941.322.8519
Web Address: GOPRONOW.BIZ
Email Address: PROACTIVE@GOPRONOW.BIZ
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Section 1 - INTRODUCTION AND SCOPE
(TNI V1:M2 — Sections 1,2,3)

Teklab is an Environmental/Chemical testing laboratory. Consultants, landfills, municipalities,
industry and state and federal government routinely use Teklab's services. A wide variety of
analyses are performed on air, drinking water, aqueous samples, solid samples, and non-
aqueous liquids in accordance with environmental regulations such as drinking water standards,
NPDES permits, pre and post treatment standards, RCRA, UST/LUST standards and TCLP. Air
Testing is a new service added in 2009.

This manual dictates Teklab's Quality Assurance Program. It is designed to ensure the
precision, accuracy and completeness of all data generated for every client. This document
describes the specific protocols which will be followed for sampling, sampie handling and
storage, chain of custedy, and laboratory (and field) analysis. All Tekiab, Inc. organizational
units are subject to this manual.

Tekiab, Inc. will protect Clients’ confidential information and proprietary rights, as directed by
local, state or federal laws. All confidential information and/or proprietary rights claimed by any
Client and/or Vendor must be clearly identified in writing, prior to initiation of any business
activity. Teklab, Inc. will voluntarily treat information generated by Teklab, Inc. (analytical
results, sampling information, associated quality control results, efc.) as confidential in nature
only without the fear of retribution. That is, Teklab, Inc. will not accept any liability for the
inappropriate or accidental release of information, unless specifically agreed to under mutually
binding contractual obligations. See Teklab, Inc. NELAP Policy Client Confidential Information
for additional information and procedures.

All QA/QC procedures are in accordance with applicable professional technical standards, U.S.
Environmental Protection Agency and HHlincis Environmental Protection Agency requirements.
Teklab uses only methods mandated by legal requirements, recognized published methods or
methods developed and validated by Teklab. Methods are not used for reporting results unless
competence for each particular matrix is demonstrated.

/%E’x%er %ﬁéﬂL Pﬁm giiqa)l

Teklab, Inc. SIC Code 8734

5445 Horseshoe Lake Road Tax D 37-1208950
Collinsville, IL 62234-7425  CAGE Code 02246

{618) 344-1004 CEC Number 02-695-3349
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1.1

1.2

1.3

Teklab Inc

Teklab prominently displays its most recent TNI accreditation certificate in the customer
service/sample reception area of the laboratory. The most recent NELAP accredited
fields of testing are also available in Appendix D of this manual, on the Teklab server
and on the company website (www.teklabinc.com). Any reports or general literature
such as catalogs, advertising, business solicitations, proposals, quotations, or other
materials that use the accrediting authorities name or the TNI/NELAP logo, do not imply
endorsement by the accrediting authority and must be accompanied by at least the
phrase “NELAP Accredited” and the laboratory accreditation number.

Teklab is a full service environmental/chemical-testing laboratory. Seven basic analytical
departments exist: air (volatile and semi-volatile), volatile organic, semi-volatile organic,
automated inorganic, wet chemistry, metals, and microbiology analysis. Semi-volatile
and metals departments are further divided into instrumental and sample preparation.
Volatile air analysis is performed at the Teklab Air Laboratory. See Quality Manual
Appendix B for Teklab’s Organizational Charts.

Technicians prepare samples for analysis and analysts perform the analysis. Due to
personnel and fiscal restraints, Teklab personnel may operate as both technician and
analyst.

The purpose of this Quality Manual is to outline the management system for Teklab Inc.
The Teklab Inc Quality Manual defines the policies, procedures, and documentation that
assure analytical services continually meet a defined standard of quality that is designed
to provide clients with data of known and documented quality and, where applicable,
demonstrate regulatory compliance.

This Quality Manual also sets the standard under which all laboratory operations are
performed, including the laboratory's organization, objectives, and operating philosophy.
It has been prepared to assure compliance with the TNI Environmental Laboratory
Sector Standard; Volume 1 — Management and Technical Requirements for Laboratories
Performing Environmental Analysis (Modules 1, 2 and 4). This Standard is consistent
with ISO/IEC 17025:2005 requirements that are relevant to the scope of environmental
testing services and thus, the laboratory operates a quality system in conformance with
ISO/IEC 17025:2005(E). In addition, the policies and procedures outlined are compliant
with the various accreditation and certification programs listed in Appendix D.

Scope of Testing

The laboratory’s scope of analytical testing services includes those listed in Appendix D
— Laboratory Certifications.

Table of Contents, References and Appendices

The Table of Contents starts on Page 2 of this Quality Manual and the Appendices start
after Section 29.
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1.4

The Teklab Inc Quality Manual uses the references included in the 2016 TNI
Environmental Laboratory Sector Standard; Volume 1 — Management and Technical
Requirements for Laboratories Performing Environmental Analysis.

Acronyms

Quality control terms are generally defined within the Section that describes the activity.

A list of acronyms used in this document and their definitions are:

AB
ADOC
CCB
CCv
CcoC
EPA
FoPT
g/L
GC/IMS
ICB
ICP
ICV
IDOC
LCS
MBLK
MDL
MSP
mg/Kg
mg/L
MS
MSD
NELAP
NIST
PQL
PT
PTOB
PTPA
QA
QC
RL
RPD
RSD
SOPs
SQL -
std
TNI
ug/L

Accreditation Body

Annual Demonstration of Capability
continuing calibration blank

Continuing calibration verification
Chain of custody

Environmental Protection Agency
Fields of Proficiency Testing

grams per liter

gas chromatography/mass spectrometry
initial calibration blank

inductively coupled plasma

Initial calibration verification

Initial Demonstration of Capability
Laboratory control sample

Method Blank

method detection limit

Managed Service Provider

milligrams per kilogram

milligrams per liter

matrix spike

matrix spike duplicate

National Environmental Laboratory Accreditation Program
National Institute of Standards and Technology
Practical Quantitation Limit

Proficiency Test(ing)

Proficiency Testing Oversight Body
Proficiency Testing Provider Accreditor
Quality Assurance

Quality Control

Reporting limit

Relative percent difference

Relative standard deviation

Standard operating procedures
Structured Query Language

standard

The NELAC Institute

micrograms per liter
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1.5

Management of the Quality Manual

The Quality Department is responsible for maintaining the currency of the Quality
Manual.

The Quality Manual is reviewed at least annually by the Quality Department to ensure it
reflects current practices and meets the requirements of any applicable regulations or
client specifications. When sections of the manual are updated, the revision number is
increased by one and the effective date is updated. The cover sheet, the first page of
Section 1 and Page 91 (Report Signatures) of the Quality Manual must also be re-
signed. To ensure consistency, the table of contents is updated whenever a Section is
updated.

The Quality Manual is considered confidential within Teklab Inc and may not be altered
in anyway except by approval of the Quality Department. If it is distributed to external
users, it is for the purpose of reviewing Teklab Inc’'s management system and may not
be used for any other purpose without written permission.

Section 2 - ORGANIZATION
(TNI V1:M2 — Section 4.1)

The laboratory is a legally identifiable organization. Teklab Inc’'s Tax ID number is noted in
section 1 of this Quality Manual. The laboratory is responsible for carrying out testing activities
that meet the requirements of the TNI Standard, the ISO/EIC 17025 Standard, and that meet
the needs of the client. Through application of the policies and procedures outlined in this
Section and throughout the Quality Manual:

e The laboratory ensures that it is impartial and that personnel are free from undue
commercial, financial, or other undue pressures that might influence their technical
judgment.

e Management and technical personnel have the authority and resources to carry out
their duties and have procedures to identify and correct departures from the
laboratory’s management system.

e Personnel understand the relevance and importance of their duties as related to the
maintenance of the laboratory’s management system.

o Ethics and data integrity procedures ensure personnel do not engage in activities
that diminish confidence in the laboratory’s capabilities (see Appendix A, Section 3
“Management” and Section 17 “Data Integrity Investigations” for more information on
data integrity).

e Confidentiality is maintained.

e The laboratory will report changes in ownership, significant personnel, laboratory
name, or location to the accreditation authority within 30 days of occurrence.
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2.1

Organization

Teklab Inc. is a full-service environmental commercial laboratory established in 1982. A
variety of laboratory services are provided to serve industries specializing in air, drinking
water, wastewater, sludge, soil, oil, and special waste testing. The following listed service
centers are owned and operated by Teklab, Inc. Teklab operates in Collinsville, lllinois
(Corporate Headquarters and Air Laboratory), Springfield, lllinois (Service center), Downers
Grove, lllinois (Service center) and Lenexa, Kansas (Service Center).

Service Centers:

1. Springfield Service Center
3920 Pintail Suite A
Springfield, IL 62711
(217)698-1004

The Springfield Service Center (SFSC) opened February 9th, 2009. The Springfield
Service Center serves as a bottle order collection and sample drop off point for our
clients in Central lllinois. This service center also has a sample courier service for bottle
or air canister delivery and sample pick-up.

2. Kansas City Service Center
8421 Nieman Road
Lenexa, KS 66214
(913)541-1998

The Kansas City/Lenexa Service Center opened its doors in the summer of 2007. The
Kansas City Service Center serves as a bottle order collection and sample drop off point
for our clients in Western Missouri and Eastern Kansas. This service center also has a
sample courier service for bottle delivery and sample pick-up.

3. Downers Grove Service Center
1319 Butterfield Road, Suite 502
Downer's Grove, IL 60515
(630)800-8639

The Chicago Area Service Center opened in July of 2015 and serves as a bottle order
collection and sample drop off point for our clients throughout the Chicago Metropolitan
Area

We are committed to providing the services our customers require, and as customer needs
change, so will the analysis we perform.

The laboratory’s organizational charts can be found in Appendix B of this Quality Manual.
Additional information regarding responsibilities, authority and interrelationship of personnel who
manage, perform or verify testing is included in Section 3 — “Management Roles and
Responsibilities” and Section 18 — “Personnel and Training”. These Sections also include
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information on supervision, training, technical management, job descriptions, quality personnel,
and appointment of deputies for key managerial personnel.

The laboratory has the resources and authority to operate a management system that is
capable of identifying departures from that system and from procedures during testing, and
initiates actions to minimize or prevent departures.

2.2

Conflict of Interest and Undue Pressure

Teklab is organized so that confidence in its independence of judgment and integrity are
maintained at all times. It has processes to ensure that its personnel are free from any
commercial, financial and other undue pressures which might adversely affect the quality
of their work. Teklab has a proactive program for prevention and detection of improper,
unethical or illegal actions.

All new employees are trained during orientation and all personnel are trained, at least
annually, on data integrity, ethical behavior, legal responsibilities and conflict of interest.
Each Teklab job description includes an agreement with the employee that they are
aware of their ethical responsibilities and will avoid any conflict of interest. See Teklab
Inc. NELAP Policy Ethics, Legal Responsibility, & Conflict of Interest for topics discussed
during training.

Section 3 - MANAGEMENT
(TNI V1:M2 — Section 4.2)

The laboratory maintains a management system that is appropriate to the scope of its activities.

3.1

Quality Manager,

Management Requirements

Top management includes the CEO, President, Chief Financial Officer, Chief Markgting
Officer, Laboratory Director, Technical Director (however named), Quality Officer(s) and
Supervisors.

Management's commitment to good professional practice and to the quality of its
products is defined in the Quality Policy statement in Section 3.3.

Management has overall responsibility for the technical operations and the authority
needed to generate the required quality of laboratory operations. Management ensures
communication within the organization to maintain an effective management system and
to communicate the importance of meeting customer, statutory, and regulatory
requirements. Management assures that the system documentation is known and
available so that appropriate personnel can implement their part. When changes to the
management system occur or are planned, managers ensure that the integrity of the
system is maintained.

Management is responsible for carrying out testing activities that meet the requirements
of the TNI Standard, the ISO/IEC 17025 Standard and the needs of the client.
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3.2

3.2.1

Management implements, maintains, and improves the management system, and
identifies noncompliance with the management system of procedures. Managers initiate
actions to prevent or minimize noncompliance (See Section 12 “Improvement, Section
13 “Corrective Action and Section14 “Preventive Action”).

Management ensures technical competence of personnel operating equipment,
performing tests, evaluating results, or signing reports, and limits authority to perform
laboratory functions to those appropriately trained and/or supervised. See Section 18
“Personnel” for details on personnel requirements.

Management is responsible for defining the minimal level of education, qualifications,
experience, and skills necessary for all positions in the laboratory and assuring that
technical staff have demonstrated capability in their assigned tasks.

Training is kept up to date as described in Section 18 — “Personnel” by periodic review of
training records and through employee performance review.

Management has specific responsibility for maintenance of the management system.
This includes defining roles and responsibilities of personnel, approving documents,
providing required training, providing a procedure for confidential reporting of data
integrity issues, and periodically reviewing data, procedures, and documentation. The
assignment of responsibilities, authorities, and interrelationships of the personnel who
manage, perform, or verify work affecting the quality of environmental tests is
documented in employee job descriptions and section 18 of this Quality Manual.

Management ensures that audit findings and corrective actions are completed within
required time frames.

Designated deputies are appointed by management during the absence of the Technical
Director if the absence is for more than 15 days.

Management Roles and Responsibilities

Corporate: Chief Executive Officer / Chief Marketing Officer
3.2.1.1 Responsibilities

e Establishes current and long range goals, objectives, plans and policies.
Plans, coordinates and controls the daily operation of the organization
through organization’s managers.

e Dispenses advice, guidance, direction and authorization to carry out major
plans, standards and procedures, consistent with established policies.

e Meets with organization's other executives to ensure that operations are
being executed in accordance with the organization’s policies.

e Oversees the adequacy and soundness of the organization’s financial
structure.

¢ Plans and directs all investigations and negotiations pertaining to mergers,
joint ventures, acquisition of businesses or the sale of major assets.
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Establishes and maintains an effective system of communication throughout
the organization.

Represents the organization with major customers, shareholders, the
financial community and the public.

Establishes strategic marketing plans to achieve corporate objectives for
products and services.

Develops, executes and directs comprehensive marketing plans and
programs, both short and long range, to support sales and revenue objectives
of the organization.

Plans and oversees advertising and promotions activities.

Designates, directs, advises and evaluates Teklab’s sales staff.

Works with Teklab’s Project Management and Customer Service
Departments to be a liaison for the customers, communicate customer needs
and to develop and promote outstanding customer service.

Establishes and maintains relationships with industry influencers and key
community and strategic partners.

3.2.2 Corporate: Laboratory Director

The Laboratory Director provides the resources necessary to implement and maintain an
effective quality and data integrity program.

3.2.2.1 Responsibilities

Directs laboratory resources to accomplish company mission.

Monitors standards of performance in quality control and quality assurance of
laboratory practice.

Monitors the validity of the analyses performed and data generated to assure
reliable data.

Directs laboratory in good automated lab practices.

Directs production standards of laboratory

Works with the IT department regarding all aspects of Teklab’'s Laboratory
Information Management System.

Responsible for an in depth understanding of methodology and regulatory
requirements.

Works with the Technical Director to coordinate method development, solve
LIMS related issues, interpret test results and troubleshoot
analytical/instrumentation issues.

Provides technical assistance to laboratory personnel.

Ensures availability of laboratory resources.

Involved with instrument optimization and maintenance.

When absent for a period of time exceeding 15 consecutive calendar days,
the President will temporarily perform this function.
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3.2.3 Corporate: President/Chief Financial Officer

3.2.3.1 Responsibilities

e Establishes current and long range goals, objectives, plans and policies,
subject to approval by the Board of Directors.

¢ Manages the operations of the laboratory through subordinate managers to
ensure that the current and long range goals, objectives, plans and policies
are met in a financially responsible manner.

o Dispenses advice, guidance, direction, and authorization to carry out major
plans, standards and procedures, consistent with established policies and
Board approval.

o Oversees the adequacy and soundness of the organization’s financial
structure.

e Determines agencies and suppliers of record, and negotiates contract terms
and conditions for major services and suppliers.

Directs company finance and purchasing.

o Represents the organization with major customers, shareholders, the
financial community and the public.

o Designates, directs, advises and evaluates the laboratory Supervisors to
achieve timely data reporting, while maintaining high safety and quality
standards.

e Assists in the planning and implantation of safety policies and procedures in
compliance with local, state and federal Occupational Safety and Health
Administration (OSHA) rules and regulations.

o Directs, advises and coordinates personnel in their role in the analytical and
operational activities of the laboratory to safely produce high quality data as
quickly as possible.

e |dentifies, analyzes and resolves, and/or assists personnel in solving
operational problems.

Ensures that laboratory resources are available.

¢ Handles difficult or highly technical situations with clients as needed.

When absent for a period of time exceeding 15 consecutive calendar days,
the Laboratory Director will temporarily perform this function.

e If this absence exceeds 35 consecutive calendar days, the primary
accreditation body shall be notified in writing.

3.2.4 Corporate: Technical Director

3.2.4.1 Responsibilities

Responsible for standards of performance in quality control/quality assurance, the
validity of the methodologies and technologies of the analyses performed and the
data generated in the laboratory to assure reliable data

Provides technical assistance to laboratory personnel

Oversees Teklab’s QA/QC program to maintain quality assurance following TNI
guality systems requirements. Some of these functions include, but are not limited to,
quality control, document control, accreditations, audits, data integrity, data validation
and report review.
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3.25

Oversees Teklab’s Training program.

e Responsible for in depth understanding of methodology and regulatory requirements.
Oversees method research, development, reviews, implementation and updates.
Responsible for implementing and approving standard operating procedures as
related to methods.

Involved with instrument optimization and maintenance.

o When absent for a period of time exceeding 15 consecutive calendar days, the
Laboratory Director will temporarily perform this function.

o If this absence exceeds 35 consecutive calendar days, the primary accreditation
body shall be notified in writing.

The Technical Director (however named) or designee:
1. is not the Technical Director of more than one accredited environmental
laboratory; unless authorized to do so by the primary accreditation authority.
2. is a full-time laboratory staff member and supervises laboratory operations and
data reporting.
3. meets the general and education requirements and qualifications found in
Sections 4.1.7.2 and 5.2.6.1 of the TNI Standard - EL-V1M2.

The Technical Director’s proof of experience in the fields of accreditation may be found
on the Teklab Server in Employees Electronic Training File.

Corporate: Quality Officer

The Quality Officer (or designee) is responsible for the oversight and review of quality
control data, and is independent from laboratory operations. The Quality Officer's
training and proof of experience in QA/QC procedures, knowledge of analytical methods,
and the laboratory’s management system are available in employee training record files,
which are stored on the Teklab Inc server.

3.2.5.1 Responsibilities

Perform and maintain Certificate/Accreditation functions

Provide QA/QC expertise to staff and supervisors

Supervise and/or maintain performance testing program

Supervise and /or prepare and maintain Quality Manual

Notify laboratory supervisors of quality system deficiencies and monitor
Corrective actions

Supervise and/or perform test data validation and data entry

Supervise and/or perform Level 2, 3 and Level 4 quality control data review
Responsible for in depth understanding of methodology and regulatory
requirements

Approve and/or prepare laboratory Standard Operating Procedures
Perform internal QA/QC audits

Respond to corrective actions from both internal and external audits
Supervise and/or maintain method related QA/QC documentation according
to the TNI standard - EL-V1M2.

Perform Quality Assurance Unit (QAU) duties as defined in GALP
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3.2.6 Corporate: Director of Customer Service
3.2.6.1 Responsibilities

Responsible for designating and supervising project managers and
customer service specialists

Provides initial and ongoing orientation, safety and quality training of direct
reports

Analyzes and resolves, or assists workers in resolving customer service
problems

Establishes or adjusts department work procedures to meeting testing
schedules

Identifies and either provides on the job training or seeks training
opportunities to ensure that project management and customer service
guality meets TNI standards

Confers with Laboratory Supervisors to achieve timely data reporting to
clients, while maintaining the high safety and quality standards

Confers with the Chief Marketing Officer on customer service and project
related needs or issues and to keep abreast of the status of future and
potential workload

3.2.7 Collinsville Air laboratory: Director of Operations/Analyst

3.2.7.1 Responsibilities

Responsible for standards of performance in quality control/quality
assurance, the validity of the methodologies and technologies of the
analyses performed and the data generated in the laboratory to assure
reliable data.

Designates, directs, advises and evaluates Teklab’'s QA/QC program to
maintain quality assurance following TNI quality systems requirements.
Some of these functions include, but are not limited to, quality control,
data integrity, data validation and report review.

Responsible for in depth understanding of methodology and regulatory
requirements.

Oversees method research, development, reviews, implementation and
updates. Responsible for implementing and approving standard
operating procedures as related to methods.

Involved with instrument optimization and maintenance.

Provide QA/QC expertise to staff

Maintain method related QA/QC documentation according to the TNI
standard - EL-V1M2.

Identifies, analyzes and resolves, and/or assists personnel in solving
operational problems.

Ensures that laboratory resources are available.

Handles difficult or highly technical situations with clients as needed.
When absent for a period of time exceeding 15 consecutive calendar
days, the Corporate Laboratory Director or the President will temporarily
perform this function.
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o If histher absence exceeds 35 consecutive calendar days, the primary

3.2.8

accreditation body shall be notified in writing.

Collinsville Air laboratory: Technical Director

3.2.7.1 Responsibilities

o Responsible for standards of performance in quality control/quality assurance, the

validity of the methodologies and technologies of the analyses performed and the

data generated in the laboratory to assure reliable data

Provides technical assistance to laboratory personnel

Responsible for in depth understanding of methodology and regulatory requirements.

Involved with instrument optimization and maintenance.

When absent for a period of time exceeding 15 consecutive calendar days, the

Laboratory Director will temporarily perform this function.

o If this absence exceeds 35 consecutive calendar days, the primary accreditation
body shall be notified in writing.

The Technical Director (however named) or designee:
4. is not the technical director of more than one accredited environmental
laboratory; unless authorized to do so by the primary accreditation authority.
5. is a full-time laboratory staff member and supervises laboratory operations and
data reporting.
6. meets the general and education requirements and qualifications found in
Sections 4.1.7.2 and 5.2.6.1 of the TNI Standard - EL-V1M2.

The Technical Director’s proof of experience in the fields of accreditation may be found on the
Teklab Server in Employees Electronic Training File.

3.3

Quality Policy

Management's commitment to quality and to the management system is stated in the
Quality Policy below, which is upheld through the application of related policies and
procedures described in the laboratory’s Quality Manual, SOPs and policies.

Teklab’s Management is committed to ensuring compliance with the TNI Standard and
shall strive to continually improve the effectiveness of the Management System. Teklab’s
overall Quality objective is adhere to good professional practices and to develop and
implement procedures for field sampling, chain of custody, laboratory analysis and
reporting, that will provide results that are legally defensible in a court of law. Specific
procedures for sampling, chain of custody, laboratory instrument calibration, laboratory
analysis, reporting of data, internal quality control, audits, preventive maintenance of
equipment and corrective actions are described in the applicable 1000 series SOPs and
other sections of this manual. The purpose of this section is to address the overall
objectives that produce accurate, precise, complete, representative and comparable
data. The Teklab QA/QC program is communicated and monitored by Teklab’s Quality
Department.
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3.4

3.5

3.5.1

The Teklab QA/QC program must provide technicians, analysts, and managers with the
direction and information necessary to consistently produce reliable and valid analytical
data. These results are best attained by rigorously following the validated standard
operating procedures and this Quality Manual. This Quality Manual has been developed by
Teklab and is available to each Department in an electronic format.

SOP reading is completed at least annually. New laboratory employees are required to
read method SOPs once per quarter for six quarters. SOP reading is tracked using
controlled reading forms or in controlled Department databases. Employees note the
revision and date read for each SOP. Documentation of reading provides evidence that
employees have read, understood, and are using the latest version of Teklab Inc. SOPs.

New employees will read the Teklab Quality Manual in their first year of employment. Other
laboratory personnel will read the Quality manual when a revision is made.

Teklab provides all employees with on-the-job training specific to their job assignment.
Safety, Quality and Ethics training are provided upon hiring and in ongoing programs.
Every Teklab employee must ensure that the generation and reporting of quality
analytical data is a fundamental priority. All employees are trained annually on ethical
principles and procedures surrounding the data that is generated. The laboratory
maintains a strict policy of client confidentiality. Offsite training is provided on an as
needed basis. The following is a partial listing of the types of training provided by Teklab:

o Safety

e Technical training specific to job assignment

¢ Data Integrity, Ethics and Conflict of Interest

o NELAP gquality systems

Ethics and Data Integrity System

The laboratory has an Ethics and Data Integrity policy that is included in Appendix A.
The laboratory’s Ethics and Data Integrity program, training and investigations are
discussed in Section 17 — “Data Integrity Investigations”. Slides of Teklab’s Data Integrity
Training can be found in the Quality Documents folder on the Teklab Server.

Documentation of Management/Quality System

The management system is defined through the policies and procedures provided in this
Quality Manual and written laboratory Standard Operating Procedures (SOPs) and
policies.

Quality Manual

The Quality Manual contains the following required items:

3.5.1.1 document title;

3.5.1.2 laboratory's full name and address;
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3.5.2

3.5.1.3 name, address (if different from above), and telephone number of individual(s)
responsible for the laboratory;

3.5.1.4 identification of all major organizational units which are to be covered by this
guality manual and the effective date of the version;

3.5.1.5 identification of the laboratory's approved signatories;

3.5.1.6 the signed and dated concurrence (with appropriate names and titles), of all
responsible parties including the Quality Officer, Technical Director(s), and the
Laboratory Director;

3.5.1.7 the objectives of the management system and contain or reference the
laboratory’s policies and procedures;

3.5.1.8 the laboratory’s official quality policy statement, which shall include
management system objectives and management’'s commitment to ethical
laboratory practices and to upholding the requirements of this Standard; and

3.5.1.9 atable of contents, and applicable lists of references, glossaries and
appendices.

This Quality Manual contains or references all required elements as defined by the TNI
Standard - V1:M2, Section 4.2.8.4.

Standard Operating Procedures (SOPs)

The laboratory has documented procedures for making and controlling revisions to
SOPs. The following information is included on each page of the SOPs:

SOP number;

Revision date;

Revision letter;

Current page number and total pages of a section.

The effective date of the SOP is the date the SOP is signed by an approving authority.
Standard operating procedures (SOPs) represent all phases of current laboratory
operations and are available to all personnel. They contain sufficient detail to allow
someone with similar qualifications to perform the procedures. There are two types of
SOPs used in the laboratory:

1) test method SOPs, which have specific requirements as outlined below

2) general use SOPs which document general procedures.

See SOP1010 for more information on SOPs.

Each accredited analyte or method has an SOP. Sometimes an SOP is a copy of a
method, and any additions are clearly described. The laboratory’s test method SOPs are
listed in SOP1010. SOPs should contain or reference the following information where
applicable.

i identification of the method;
il. applicable matrix or matrices;
iii.  limits of detection and quantitation;
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iv. scope and application, including parameters to be analyzed;
V. summary of the method;

vi.  definitions;

vii. interferences;

viii. safety;

ix. equipment and supplies;

X.  reagents and standards;

xi. ~ sample collection, preservation, shipment and storage;

xii.  quality control;

xiii. calibration and standardization;

xiv. procedure;

Xxv. data analysis and calculations;

xvi. method performance;

xvii. pollution prevention;

xviii. data assessment and acceptance criteria for quality control measures;
XiX. corrective actions for out-of-control data;

xX. contingencies for handling out-of-control or unacceptable data;
XXi. waste management;

xxii. references; and

xxiii. any tables, diagrams, flowcharts and validation data.

3.5.3 Order of Precedence

In the event of a conflict or discrepancy between policies, the order of precedence is
based upon whichever policy is the strictest (where applicable); otherwise the order is as
follows:

Quality Manual
SOPS

Reference Methods
Policies

Section 4 - DOCUMENT CONTROL
(TNI V1:M2 — Section 4.3)

A controlled document is one that is uniquely identified, issued, tracked, and kept current as part
of the management system.

An approved document is one that has been reviewed, and either signed and dated, or
acknowledged in writing or by secure electronic means by the issuing authority(ies).

Retired documents are documents that have been superseded by more recent versions or are
no longer required.

Documents can be “SOPs, policy statements, specifications, calibration tables, charts,
textbooks, posters, notices, memoranda, software, etc. These may be on various media,
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whether hard copy or electronic, and they may be digital, analog, photographic or written.” (TNI
V1M2 4.3.1). See section 5 for information on control of records.

Procedures for document control and management include controlling, distributing, reviewing,
and accepting modifications. The purpose of document control is to preclude the use of invalid
and/or obsolete documents.

4.1

Controlled Documents

Documents are reviewed at least annually to ensure their contents are suitable and in
compliance with the current management system requirements, and accurately describe
current procedures.

Approved copies of documents are available to staff at all locations where operations are
essential to the effective functions of the laboratory. Superseded or obsolete paper and
electronic documents must be promptly removed from all points of issue and archived
following the procedures in SOP 1291. SOPs are located on the Teklab Inc server in the
Quality Documents folder. A copy of the current SOP for any analysis is in the
appropriate laboratory section performing that analysis. The Quality Department
maintains the original Microsoft Word copy of the most current SOP revision and retired
revisions of all SOPs.

Controlled internal documents are uniquely identified with:
1) revision date
2) revision letter

Plus the following for SOPs and the Teklab Quality Manual*:
3) unigue identification (text or number)
4) page number
5) the total number of pages (or a mark to indicate the end of the document)
6) the signature/s of the approving authority
* Teklab Quality Manual revisions are designated by a revision number and date

SOPs and the Teklab QAM are reviewed annually.

SOPs may be prepared by anyone at Teklab, Inc. All SOPs are prepared in a standard
layout containing the same sections (See SOP1010). Documents must be reviewed,
revised (as appropriate) and approved for use prior to issue by an “approving authority”
which is one of the following staff - Quality Officer, Laboratory Management or
Laboratory Supervisor. See SOP 1010 “SOPs and Controlled Documents” for guidelines.
Where a laboratory’s quality manual contains the necessary requirements, a separate
SOP or policy is not required.

A master list of SOPs, which includes SOP number, SOP title, revision and review dates
is maintained by the Quality Department and is updated each time a revision is made to
an SOP or an SOP is reviewed. The master list is stored in the Quality Department’s
Training Database, located on the Teklab Inc server. The Controlled Document
database, located on the Teklab server, tracks QA manual and other controlled
document revisions and can be modified to track any controlled document when
required.
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The current QA manual is accessible to laboratory personnel via the Quality Documents
folder on the Teklab Inc server.

Copies of controlled documents, whether hard copy or electronic, made without
permission from the QA Department, are not controlled. As such, it is the responsibility
of the document holder to ensure that they have the most current revision.

4.1.1 Changes to Controlled Documents

4.1.1.1 Paper Document Changes

Document changes are approved by an ‘approving authority’ (Section 4.1 lists approving
authorities). Modifications to paper documents that require a revision change shall be
clearly written on the document and given to the Quality Department for review. Once
the review is complete, the document can be approved and signed by an approving
authority. The document will then be processed by the Quality Department and issued to
the relevant departments.

Changes that are not process modifications but clarifications (also called minor
revisions) may be performed without changing the revision letter of the document. The
Quality department shall be notified of any minor revisions. The modified document shall
then be copied and distributed to the applicable department/s, and obsolete documents
shall be removed from all points off use and noted as such in the master list of controlled
documents. Minor amendments/modifications to documents are incorporated into a new
revision and reissued when the document is reviewed and updated.

The reason for the minor modification or change is written on the document and is
provided as historical information. This is not required if the reason for the modification is
evident (e.g. to correct a spelling error).

4.1.1.2 Electronic Document Changes

A Microsoft Word copy of the document (if available) may be requested from the Quality
Department. The document will be emailed to the reviewer and should be downloaded to
the C Drive of their personal computer before making any changes. All editing must be
tracked following the guidelines in SOP 1010. The final document must then be emailed
back to the Quality Department. Revised 1000 series SOPs are reviewed by the Quality
Department and Method SOPs are reviewed by technical reviewers; such as the
Technical Director or the Quality Training Officer. Once the document has passed
review, it can be approved and signed by an approving authority. When signed, the
document will then be processed by the Quality Department and issued to the relevant
areas of the laboratory.

Intermediate revisions can be made directly into PDF copies of SOPs or the Quality
Manual located in the Quality Documents folder. These revisions must be approved by
either the Department Supervisor (or designee) or a member of the Quality Department.
Changes to documents are processed following the guidelines in SOP 1010.
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4.2 Obsolete Documents

All invalid or obsolete documents are removed from general distribution, or otherwise
prevented from unintended use. The master copy of an obsolete document is marked
with a retired date and is archived in accordance with SOP 1291
“Record Retention and Access”. Hard copies are also marked with the word “retired”.
Archived documents may be in paper or electronic format. All copies of obsolete
documents must be removed from point of use and destroyed. Documents must be
securely stored for at least five years before being destroyed. If documents have been
scanned and stored on the Teklab Inc Server, related hard copies can be destroyed at
the discretion of the applicable department.

Storage boxes are maintained in the Teklab storage area until archived to an off-site
storage facility. Both the on-site and off-site storage areas have all access documented
in an access log maintained at the respective sites. Both storage facilities are protected
against fire, theft, loss, environmental deterioration, and vermin. Electronic records are
protected from electronic or magnetic sources in a fire proof safe. Details of all stored
(and labeled) storage boxes (current and destroyed) are recorded in a Microsoft Access
Database by the Quality Department for tracking purposes.

Controlled electronic documents are stored on the Teklab server indefinitely (where
applicable). The Teklab server is backed up on a daily basis. Two lomega storage
units, that can be accessed via the Teklab Inc network, are also available to archive
documentation. Each has a built in raid configuration to provide data redundancy.

Note: See section 5 of this QA manual for specific guidelines on the control and archival of
laboratory records.

In the event that the laboratory goes out of business, documents will be maintained at the off-
site storage facility until they can be securely destroyed. If the laboratory transfers ownership,
records and documentation shall be transferred to the new ownership. In the event the
laboratory transfers geographic location, records and documentation shall be maintained at the
off-site storage facility until the records can be securely destroyed.

Section 5 - CONTROL OF RECORDS
(TNI V1:M2 — Section 4.13)

Records may be on any form of media, including electronic and hard copy. Records allow for
the historical reconstruction of laboratory activities related to sample-handling and analysis. See
Section 4 for information on control of documents.

51 Records Maintained

The laboratory maintains a record keeping system that facilitates the retrieval of working
files and archived records for inspection and verification purposes by the NELAP
accrediting authority.







Revision: 28
Effective: 4/28/2021

Teklab Inc Quality Manual Page 24 of 91

The laboratory documents and maintains records related to all procedures and activities
to which a sample is subjected, including:

a)

b)

c)

d)

e)

f)
9)

h)

p)

Q)

Identity of personnel involved in sampling, preparation and testing;

sample preservation, including but not limited to: sample container and
compliance with holding times;

sample identification code, receipt, log-in, acceptance or rejection;

sample storage and tracking, including: shipping receipts, transmittal form,
and internal routing and assignment records;

sample preparation including: cleanup and separation procedures, extract or
digestate identification codes, volumes, weights, instrument printouts, meter
readings, calculations, reagents;

sample analysis;

records for all standards, reagents, reference materials, and media, including
the manufacturer/vendor, the manufacturer’'s Certificate of Analysis or purity
(if available), the date of receipt, and recommended storage conditions;

equipment receipt, use specification, operating conditions and preventative
maintenance

calibration criteria, frequency and acceptance criteria;

method performance criteria including quality control requirements;
guality control protocols and assessment;

all automated sample handling systems;

calculations and statistical formulae used by the laboratory;

written procedures for all calculations are available for review;

representative calculations are available and indicate that routine calculations
are consistent with the written procedures;

all raw data and supporting information needed to recreate calculations are
available for review;

the appropriate number of significant figures are carried out through all
recorded data and calculations; and

the least precise step is identified in the calculations and the number of
significant figures is an accurate reflection of the actual tolerances of the
instrument or equipment used in this step.
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5.2

s) Procedures to verify that the reported data is free from transcription and
calculation errors;

t) data handling, including but not limited to: reduction, review, confirmation,
interpretation, assessment or validation, and reporting;

u) QC measurements, including procedures to select samples on which to
perform QC measurements, and assessment of method performance;

V) requirements specified in sample acceptance and receipt section of this
manual;

w) electronic records, including but not limited to; copies of final reports, PT
studies, bench sheets, instrument strip charts or printouts, data calculations,
and data reports for five years or for as long as is required by the applicable
regulatory program, whichever is greater. These records include an input
summary and copy of the PT study final reports from the PT vendor used by
the laboratory;

X) data review and cross-checking forms;

y) all information necessary to produce unequivocal, accurate records that
document the laboratory activities associated with the sample receipt,
preparation, analysis and reporting; and

zZ) procedures that maintain an unequivocal link with the unique field
identification and the laboratory identification code assigned each sample.

Records Management and Storage

The laboratory maintains a record management system for control of laboratory records.
See SOP# 1010, 1060, 1290 and 1291 for more information on tracking, reporting and
storage.

Data is recorded immediately and legibly in permanent ink (data generated by
automated data collections systems is recorded electronically.) Corrections are initialed
and dated with the reason noted for corrections other than transcription errors. A single
line strikeout is used to make corrections so that the original record is not obliterated.

Excel data sheets used for data entry in the laboratory are coded to allow tracking and
automatic documentation of all changes made within that file. The worksheet containing
the tracking information is stored within the workbook for the life of the file.

Electronic corrections in LIMS are tracked via SQL files which log all changes made;
including the user making the change and reason for the change where applicable. SQL
files are retained securely on the Teklab server for at least 5 years.

See SOP#1534 for Teklab server/SQL back-up schedules.
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Where computers or automated equipment is used for the capture, processing,
manipulation, recording, reporting, storage or retrieval of test data, the laboratory:

e Maintains computer and automated equipment to ensure proper functioning
and provide environmental and operating conditions necessary to maintain the
integrity of calibration and test data

o Performs software and hardware testing

o Establishes and implements procedures for the maintenance of security of
data, including the prevention of unauthorized access to, and the unauthorized
amendment of, computer records and

¢ Maintains hard copy or write protected backup copies of records that are stored
or generated by computers.

The laboratory controls access to all programs that are used to acquire, process, record
or report data. All programs have limited access and are dependent on the security
permissions that are assigned to each employee. An employee is granted access
depending on his/her responsibilities and job description.

Records, including electronic records, are easy to retrieve, legible, and protected from
deterioration or damage; held secure and in confidence; and are available to accrediting
bodies for a minimum of five years or as required by regulation or contract. Records that
are stored only on electronic media are supported by the hardware and software
necessary for their retrieval. Access to protected records is limited to applicable
department personnel. Procedures for identification, access, filing, storage,
maintenance and disposal of quality and technical records can be found in SOPs 1010,
1060 and 1291. Quality records shall include reports from internal audits as well as
records of corrective and preventive actions.

The laboratory maintains the record management system for control of all applicable
information, in an organized, chronological order. Hard copy records are segregated by
type (i.e. laboratory data packets, Teklab Reports etc.), in chronological order, and
placed in storage boxes. The exterior of the storage box indicates the contents. Storage
boxes are maintained in the Teklab storage area until archived to an off-site storage
facility. Additional information regarding control of data is included in Section 21.5 —
“Control of Data”.

Paper records must be safely stored, held secure, and in confidence to the client. All
information necessary for the historical reconstruction of the data must be maintained.
Non-drinking water records must be retained for 5 years from generation of last entry in
records. Drinking water chemical analysis records from public water systems serving at
least 25 persons or having at least 15 service connections must be maintained for 10
years from the generation of the last entry in the records. Lead and copper drinking
water records for must be maintained for 12 years from generation of last entry. Per
Louisiana regulations all air analysis records must be kept for at least 10 years. Records
may be stored longer at client request.

Metals and Inorganics data is scanned and kept on the server per the regulation
retention times noted above. Hard copies of scanned Metals and Inorganics data are
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5.3

kept for one year. VOA and Organics data is electronically generated and is stored on
the Teklab Server for at least five years.

Data for all other environmental analyses that are associated with the laboratory’s
accreditation is stored for a minimum of five years, unless otherwise specified in another
regulation. And for all suppliers from whom it obtains support services or supplies
required for testing, for a minimum of five years.

The laboratory shall retain all records necessary to facilitate reconstruction of the
preparation, processing, and reporting of analytical results for PT samples for a
minimum of five years and make them available for review upon request by the Primary
AB.

In the event that the laboratory transfers ownership or goes out of business, records are
maintained or transferred according to client instructions. Appropriate regulatory and
state legal requirements concerning laboratory records shall be followed.

Legal Chain of Custody Records

Evidentiary sample data are used as legal evidence. Procedures for evidentiary samples
are outlined below and can also be found in SOP1065.

The laboratory establishes and maintains the following basic requirements for
evidentiary chain-of-custody:

e The evidentiary chain-of-custody records accounting for an unbroken possession
of the sample while it is in the laboratory’s custody.

e The evidentiary chain-of-custody records include signatures of all individuals who
were involved with physically handling the samples and the time of day and
calendar date that the sample was physically transferred from one individual to
the next individual or to and from a controlled access storage area. A sample is
considered to be in someone’s custody only if it is in one’s actual physical
possession, if it is in one’s view, after being in one’s physical possession, or if it
is kept in a secured area restricted to authorized personnel only.

A minimum number of persons shall be involved in sample handling.

e The laboratory limits the number of documents that are required to establish
evidentiary chain-of-custody.

e The evidentiary chain-of-custody forms remain with the samples during transport
or shipment.

e The laboratory controls access to all evidentiary samples and sub-samples, and
documents this control as described in the Sample Acceptance and Receipt
section of this manual.

o Transfer of samples, sub-samples, digestates or extracts to another laboratory is
subject to all of the requirements for evidentiary chain-of-custody.

o The laboratory ensures that sample containers that are shipped, are sealed in
such a manner so that tampering by unauthorized personnel is immediately
evident. If any seals are not intact, the laboratory notes this on the chain-of
custody.
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e The laboratory ensures that, if required, individual sample containers are sealed
in such a way as to prevent tampering.

e The laboratory maintains records of sample disposal practices including, where
appropriate, the date of sample or sub-sample disposal and the name of the
responsible person.

e The disposal of the physical sample occurs only with the concurrence of the
affected legal authority, sample data user and submitter of the sample.

e The laboratory documents and retains a record of all conditions of disposal and
all correspondence between all parties concerning the final disposition of the
physical sample.

o The sample records indicate the date of disposal, the nature of disposal (such as
depleted, sample manifested to a hazardous waste facility, sample returned to
client), and the identity of the individual who performed the task.

e The laboratory has waste collection, storage, recycling, and disposal procedures
and policies as part of their SOPs. Where disposal practices are included as part
of an approved test method, the laboratory strictly follows the approved test
method’s disposal practices. While more specific disposal criteria are not an
aspect of this manual, the laboratory applies appropriate Federal, state, and local
disposal practices as a part of good laboratory practices.

Section 6 — REVIEW OF REQUESTS, TENDERS AND CONTRACTS
(TNI'V1:M2 — Section 4.4)

The review of all new work assures that requirements are clearly defined, the laboratory has
adequate resources and capability, and the test method is applicable to the customer's needs.
This process ensures that all work will be given adequate attention and avoid shortcuts that may
compromise data quality.

Contracts for new work may be formal bids, signed documents; verbal, or electronic. The client’s
requirements, including the methods to be used, must be clearly defined, documented and
understood. The review must also cover any work that will be subcontracted by the laboratory.

See SOP1015 for details on Review of Requests, Tenders and Contracts and SOP 1100 for
Subcontracting guidelines.

Section 7 - PURCHASING SERVICES AND SUPPLIES
(TNI V1:M2 — Section 4.6)

The laboratory ensures that purchased supplies and services that affect the quality of
environmental tests are of the required quality by using approved suppliers and products.

7.1 Procedure for Purchasing

Supplies and Services that affect the quality of environmental tests are purchased by the
Chief Financial Officer, who also reviews and approves the suppliers of services and
supplies.
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7.2

Purchase orders are automatically assigned unique order numbers and are generated
from the LIMS. The Vendor section of the LIMS contains information that adequately
describes the services and supplies ordered. Order details are stored under each
vendor/supplier and allows for tracking and evaluation of past purchases.

Clipboards with Supply Order Forms are available in all departments of the laboratory.
The form contains information such as the department, date (the date the item was
added to the form), a description of the item and a priority code. Priority codes run from
1 (need immediately) to 3 (order within the next 2 weeks). Priority code 4 is reserved for
special request/new items. When an item is ordered, the order date is noted beside the
applicable item. A copy of the form is then given to the Customer Service department.
When the goods are delivered to Teklab, the Customer Service department can use the
Supply Order Form to expedite the distribution of supplies to the relevant departments.
The laboratory strives to maintain an adequate supply of critical items to ensure
continued analysis without interruption.

Purchased supplies that affect the quality of tests are inspected for breakage, leaks or
any other damage when received. The supplies are stored according to manufacturer’s
recommendations, laboratory SOPs or test method specifications. See SOP1260 for
information on supply receipt procedures.

Copies of calibration documentation (e.g. weight calibrations, reference thermometer
calibrations, balance maintenance/calibrations) are kept on file by the Quality
Department. Certificate of Analysis details are logged into the LIMS. A copy of the
certificate is scanned and linked to information in the LIMS by the relevant department or
a member of the Quality Department. See Section 23 “Reagents and Standards” and
SOP1250 for more information.

Approval of Suppliers

The Chief Financial Officer maintains a list of approved suppliers in the Teklab LIMS.
Vendors that are no longer used are inactivated through the same system.

Evaluation Procedure

Evaluation and selection of suppliers/ vendors is performed, in part, on the basis of the
quality of their products, their ability to meet the demand for their products/services, the
guality of their service, their past history and competitive pricing. To ensure that critical
consumables and equipment conform to specified requirements, all purchases from
specific vendors are approved by a member of the management staff.

If problems with supplies (or services) arise after the product has entered the laboratory,
the deficiency information can be relayed by the relevant department directly to the Chief
Financial Officer or via Teklab’s weekly management meetings. Critical deficiencies (that
impact safety or the quality of data) must be relayed to the Chief Financial Officer as
soon as possible. All returns are dealt with on a case by case basis.
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Section 8 - SUBCONTRACTING OF ENVIRONMENTAL TESTS
(TNI V1:M2 — Section 4.5)

8.1

Procedure

When Teklab must subcontract analysis due to workload, need for further expertise,
temporary incapacity, or on a continuing basis, work is placed with a laboratory
accredited under NELAP for the test to be performed or with a laboratory that meets the
applicable statutory and regulatory requirements for performing the tests and submitting
the results of test performed. All subcontracted analyses and the name of the
subcontracted laboratory are documented in the case narrative of the final report. Any
non-NELAP accredited work does not have the letters “NELAP” in the qualifier column.
The intent to subcontract analysis is specified in the project quote when Teklab intends
to subcontract any part of a project. When possible, Teklab will advise the client in
writing of any subcontracted analysis. Teklab maintains a register of all subcontractors
that it uses for environmental tests and a record of the evidence of compliance for each.
A record of subcontracted analysis is retained at Teklab and is archived in accordance
with this manual. Teklab will ensure that the subcontract laboratory is provided all
necessary information to meet the same commitments made to the client by the primary
laboratory.

See SOP1100 for Subcontracting procedures and guidelines and SOP 1015 for review
of requests, tenders and contracts.

Section 9 - SERVICE TO THE CLIENT
(TNI V1:M2 — Section 4.7)

The laboratory collaborates with clients and/or their representatives in clarifying their requests
and in monitoring laboratory performance related to their work. Each request is reviewed to
determine the nature of the request and the laboratory's ability to comply with the request within
the confines of prevailing statutes and/or regulations without risk to the confidentiality of other

clients.

9.1

Client Confidentiality

Teklab Inc’s confidentiality policy is to not divulge or release any information to a third
party without proper authorization. Third party requests for data and information are
referred to the client. Data and records identified as proprietary, privileged, or
confidential are exempt from disclosure.

All electronic data (storage or transmissions) are kept confidential, based on technology
and laboratory limitations, as required by client or regulation.

Teklab, Inc. will protect Clients’ confidential information and proprietary rights, as directed
by local, state or federal laws. All confidential information and/or proprietary rights claimed
by any Client and/or Vendor must be clearly identified in writing, prior to initiation of any
business activity. Teklab, Inc. will voluntarily treat information generated by Teklab, Inc.
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9.2

9.3

(analytical results, sampling information, associated quality control results, etc.) as
confidential in nature only without the fear of retribution. That is, Teklab, Inc. will not accept
any liability for the inappropriate or accidental release of information, unless specifically
agreed to under mutually binding contractual obligations. See Teklab, Inc. NELAP Policy
Client Confidential Information for additional information and procedures.

Teklab quality training includes training on procedures for protecting clients’ confidential
information. Clients’ names or client's sample identifications are not listed in any
laboratory data packets. Information in the laboratory data packets is identified with
Teklab generated laboratory identifications only. Printed records containing client
information are shredded before disposal. See Teklab Inc. NELAP Policy Client
Confidential Information for policy and procedural details discussed during training.

Client Support

Communication with the client, or their representative, is maintained to provide proper
instruction and modification for testing. Technical staff are available to discuss any
technical questions or concerns the client may have.

The client, or their representative, may be provided reasonable access to laboratory
areas to witness testing.

Delays or major deviations to testing are communicated to the client immediately, where
possible, by email or phone by the applicable Project Manager, a member of the
Customer Service Team or the Chief Marketing Officer.

Teklab will provide the client with all requested information pertaining to the analysis of
their samples.

Client Feedback

The laboratory seeks both negative and positive feedback following the completion of
projects and/or periodically for ongoing projects. Feedback provides acknowledgement,
corrective actions where necessary, and opportunities for continuous improvement.
Methods of receiving feedback may include conversations with customers (phone or
email), website and email questionnaires.

Negative customer feedback is documented as a customer complaint (see Section 10 —
“Complaints”).

Section 10 - COMPLAINTS
(TNI' V1:M2 — Section 4.8)

The purpose of this section is to ensure that customer complaints are addressed and corrected,
and done so in a timely manner. This includes requests to verify results or analytical data.
Complaints provide the laboratory an opportunity to not only improve client satisfaction but also
laboratory operations.

Customer complaints are dealt with on a case by case basis. All customer complaints are
documented by the person receiving the complaint and addressed to the responsible manager.
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Complaints concerning areas such as turnaround time or pricing, are handled solely at the
discretion of Teklab management. The Technical Director, Quality Officer or Teklab
Management handle all QA/QC complaints. An investigation determines the validity of the
complaint. If it is determined that the complaint has merit, the procedures outlined in Section 13
— Corrective Action are utilized. If it is determined that a complaint is without merit, it is
documented, and the client is contacted by the appropriate Project Manager.

A complaint such as a concern that data is repeatedly late should be reviewed for preventive
action (see Section 14 — “Preventive Action”) to minimize a future occurrence.

The laboratory has a documented policy and procedures for the resolution of complaints
received from clients or other parties about the laboratory’s activities.

The laboratory audits the laboratory activities as required in this manual resulting from a
complaint, or any other circumstance that impacts the laboratory’s compliance with:

1. The laboratory’s policies and procedures;
2. The requirements of this manual; and

3. The quality of the laboratory’s tests.

The laboratory documents and maintain records of the complaint/s, the laboratory’s subsequent
actions, and any corrective actions and/or revised reports.

Section 11 - CONTROL OF NON-CONFORMING ENVIRONMENTAL TESTING

WORK
(TNI V1:M2 — Section 4.9)

Non-conforming work is work that does not meet acceptance criteria or requirements. Non-
conformances can include departures from standard operating procedures, test methods or
unacceptable quality control results (see Section 26 — “Quality Assurance for Environmental
Testing”). Identification of non-conforming work can come via customer complaints, quality control,
instrument calibration, evaluating consumable materials, staff observation, final report review,
management reviews and internal and external audits.

11.1 Exceptionally Permitting Departures from Documented Policies and Procedures

Requests for departures from laboratory procedures are approved by the Technical
Director or his/her designee and documented on a case by case basis with the
applicable analytical data or final report. Planned departures from procedures or policies
do not require audits or investigations.

If a client requests a departure from laboratory procedures, the laboratory does not have
to consider that departure as a nonconformance that requires corrective action.
However, that nonconformance must be documented as a nonconformance (or however
named) that was approved by management.
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11.2

11.3

Non-Conforming Work

The laboratory policy for control of non-conforming work is to identify the non-conformance
and take appropriate action. All employees have the authority to stop work on samples
when any aspect of the process does not conform to laboratory requirements.

The responsibilities and authorities for the management of non-conforming work are
detailed in SOP#1280 and Section 13 “Corrective Actions”. The procedure for
investigating and taking appropriate corrective actions for non-conforming work are also
described in Section 13. Section 13.3 outlines the procedures for Technical Corrective
Actions. Formal corrective action procedures must be followed for non-conforming work
that could reoccur (beyond expected random QC failures) or where there is doubt about
the laboratory’s compliance to its own policies and procedures.

The investigation and associated corrective actions for non-conforming work involving
alleged violations of the company’s Ethics and Data Integrity policies must follow the
procedures outlined in Section 17 — “Data Integrity Investigations”.

The reporting of non-conforming work involving alleged violations of the company’s
Ethics and Data Integrity policies must be reported to a member of the Management
Team. Procedures described in Section 17 — “Data Integrity Investigations” are followed.
The laboratory evaluates the significance of the non-conforming work, and takes
corrective action immediately. The customer is notified if their data has been impacted.
The laboratory allows the release of non-conforming data only with approval of the
Technical Director or his/her designate on a case-by-case basis. Non-conforming data is
clearly identified in the final report (see Section 27 — “Reporting the Results”).

The discovery of a nonconformance for results that have already been reported to the
customer must be immediately evaluated for significance of the nonconformance, its
acceptability to the customer, and determination of the appropriate corrective action.

See Section 13 “Corrective Action” and SOP1280 for details on managing non-conforming
work.

Stop Work Procedures

Laboratory supervisors, the Quality Department, and the Management team have
authorization to halt non-conforming work at any time. Samples are not analyzed until
the problem causing the deviation is corrected. If applicable, the system is monitored
until 10 consecutive data points are within control chart limits. After corrective actions
successfully eliminate the problem, the corrective actions taken, individual(s) involved,
samples affected, and date are noted on corrective action forms and in the appropriate
logbooks. Only the Technical Director (or their designee) can authorize the resumption
of affected tests. See section 13 for more information on Corrective Actions.
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Section 12- IMPROVEMENT
(TNI V1:M2 — Section 4.10)

Improvement in the overall effectiveness of the laboratory management system is a result of the
implementation of the various aspects of the laboratory’s management system: quality policy
and objectives (Section 3 — “Management”); internal auditing practices (Section 15 — “Internal
Audits”); the review and analysis of data (Section 26 — “Quality Assurance for Environmental
Testing”); the corrective action (Section 13 — “Corrective Action”) and preventive action (Section
14 — "Preventive Action”) process; and the annual management review of the quality
management system (Section 16 — “Management Reviews”) where the various aspects of the
management/quality system are summarized, and evaluated and plans for improvement are
developed.

Section 13 - CORRECTIVE ACTION
(TNI V1:M2 — Section 4.11)

Corrective action is the action taken to eliminate the causes of an existing non-conformity,
defect, or other undesirable situation in order to prevent recurrence. Deficiencies cited in
external assessments, internal quality audits, data reviews, customer feedback/complaints,
control of nonconforming work or managerial reviews are documented and require corrective
action. Corrective actions taken are appropriate for the magnitude of the problem and the
degree of risk.

The following section dictates the decision process, procedures and initiation process for
corrective actions. It identifies the data used to determine if a problem exists and the actions to
be taken.

13.1 General Procedure

The laboratory uses the LIMS database to document and track corrective actions. See
SOP#1280 for more information on Corrective Actions.

All deficiencies are first investigated to identify root cause and a corrective action plan is
then developed and implemented if deemed necessary. The implementation is also
monitored for effectiveness. Teklab technicians, analysts, and supervisors are
responsible for initiating corrective actions on routine data reviews where a
nonconformance is found that could reoccur (beyond expected random QC failures) or
where there is doubt about the compliance of the laboratory to its own policies and
procedures. Project Management and the QA Department must be informed immediately
if the problem will or may affect client sample results.

Department supervisors are responsible for implementing the corrective action and
tracking analysis until the system is in control again. Corrective actions may be entered
into the LIMS by any Teklab Personnel. The final corrective action is reviewed by the
Quality Department for completeness. The Technical Director and Quality Officer must
approve and close out the completed corrective action in LIMS.
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13.1.1

13.1.2

13.1.3

13.2

13.3

Cause Analysis

When failures due to systematic errors have been identified, the first step is an
investigation to determination of the root cause(s) of the problem. When there are non-
systematic errors, where the initial cause is readily identifiable or an expected random
failure (e.g. failed quality control), a formal root cause investigation is not required.

Selection and Implementation of Corrective Actions

After the root cause(s) has been defined (where applicable), a corrective action plan is
then selected and implemented (see Section 13.3 “Technical Corrective Actions” and
SOP1280 “Corrective Actions and Root Cause Analysis”).

Where uncertainty arises regarding the best approach for analysis of issues that require
corrective action, applicable personnel will recommend corrective actions that are
appropriate to the magnitude and risk of the problem and that will most likely eliminate
the problem and prevent recurrence

Teklab Management and the Quality Department shall ensure that corrective actions are
discharged within the agreed upon time frame. Corrective Action records are maintained
in the LIMS database. The records contain details of both the root cause(s) investigation
and the corrective action plan. PDF copies of all signed corrective action reports are
stored on the Teklab server.

Monitoring of Corrective Action

The Quality Department and Department supervisors (where applicable) will monitor
implementation and documentation of the corrective action to assure that the corrective
actions were effective. Internal audits may also be used to verify the effectiveness of
corrective actions. See SOP 1280 for more information on monitoring corrective actions.

Additional Audits

Where the identification of non-conformances or departures from normal lab procedures
cast doubt on the laboratory's compliance with its own policies and procedures, or on its
compliance with the TNI Standard, the laboratory ensures that the appropriate areas of
activity are audited in accordance with Section 15 — “Internal Audits” as soon as
possible.

Technical Corrective Action

Sample data associated with a failed quality control are evaluated for the need to be
reanalyzed or qualified. Unacceptable quality control results are documented, and if the
evaluation requires root cause analysis, the cause and solution are recorded (see
Section 11 “Control of Nonconforming Environmental Testing Work”).

Analysts routinely implement corrective actions for data with unacceptable QC
measures. First level correction may include re-analysis without further assessment. If
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the test method SOP addresses the specific actions to take, they are followed.
Otherwise, corrective actions start with assessment of the cause of the problem.

Corrective action procedures for non-systematic errors or expected random failures are
detailed in SOP#1280. All corrective actions are stored in the LIMS and on completion
are stored in PDF format on the Teklab server. Corrective actions for non-conformances
that may reoccur (beyond expected random QC failures) or where there is concern that
the laboratory is not in compliance with its own policies and procedures require that a
Corrective Action to be completed (see Section 13.1).

Whenever possible, samples are only reported if all quality control measures are
acceptable. If a sample associated with unacceptable quality control measures must be
reported, the deviation is clearly documented in the case or sample narrative of the final
report. Whenever possible, corrective actions are undertaken to bring the system back
in control.

Supervisors, the Quality Department and/or Management may review Corrective Action
responses and suggest improvements, alternative approaches, and procedures where
needed.

13.4 Data Evaluation

Teklab tracks the precision and accuracy of each analysis through the use of control
charts. These control charts are based on the Relative Percent Difference (RPD),
Laboratory Control Sample recoveries (LCS) and Matrix Spike recoveries (MSR). The
RPD, LCS and MSR are calculated for each run of analysis. Independently verified
Quality Control Samples (QC samples) also are used to determine if the analysis is in
control. If the data exceeds the control chart or manufacturer specified limits, the
analysis is checked for calibration, standard quality and analytical technique, and the
analysis is stopped and corrective action taken.

Section 14 - PREVENTIVE ACTION
(TNI V1:M2 — Section 4.12)

The preventive action plan establishes the process to investigate and track potential non-
conformances in Teklab Inc’'s Quality Management System. The foundation of preventive action is
written and accessible documentation of actions taken and subsequent monitoring to determine
that preventive actions have been implemented and documented.

Preventive Action Plan

Preventive action plans are part of a proactive process for improvement rather than a reaction to
problems or complaints. Preventive action includes the utilization of measurable quality
objectives and requirements such as validation and review processes, audits (internal and
external), management review, feedback and complaints, and quality system requirements to
detect, analyze and remove potential causes of non-conformance. All personnel have the
authority to offer suggestions for improvements and to recommend preventive actions, however
management is responsible for the actual implementation of preventive action.
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The preventive action proactive process consists of:

e reviewing potential problems; deciding the potential cause of the problems;
deciding the course of action to eliminate the problem from occurring;

e implementing the plan; and then ensuring or verifying the action solved the problem
and/or is effective over time.

e Once identified, Preventive action plans are initiated by starting a corrective action in the
LIMS.

Monitoring the effectiveness of the preventive action includes, but not limited to, the following:

control charts;

performance studies;

training;

customer input;

employee suggestions and input;
audits;

management reviews;

staff meetings

Scheduled instrument maintenance

Needed improvements and/or potential sources of non-conformance (either technical or Quality
related) are identified. If preventive action is required, action plans shall be developed,
implemented and monitored to reduce the likelihood of the occurrence of such non-
conformances and to take advantage of the opportunities for improvement. A corrective action
in the LIMS shall be initiated once a potential nonconformity is identified. Preventive actions
shall be monitored by the supervisor of the relevant department (or their designee); the Quality
Department and management. Weekly Management meetings, as part of the management
review program, will also monitor the status of preventive action plans. The Quality Officer is
responsible for follow-up and ensuring the action plans are completed.

Teklab’s laboratory management reviews the Quality Assurance Plan to ensure its continuing
suitability, effectiveness, and compliance with TNI Standards at least annually. This review is
documented and includes at least the following:

7 akieuye cports from the quality department concerning the quality system and its

testing and calibration activities

Resources and training

Reports from any management and supervisory personnel
Outcomes of any recent internal audits

Assessments by external bodies

Results of interlaboratory comparisons or proficiency tests
Changes in the volume or type of work undertaken
Feedback from clients

Complaints

Corrective and preventative actions

The outcome of this review is to introduce any necessary changes or improvements in the
quality system and laboratory operations. A record of this review, its findings and the resulting
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actions/changes is maintained in the management review file and is archived in accordance with
this manual.

A preventative maintenance program is maintained for each instrument. Any equipment found
to be out of calibration or indicating problems is taken out of service until the problems are
corrected. Records are maintained which document preventive maintenance and repairs to
instrumentation and general laboratory equipment. Equipment failures or problems are noted
as follows: the nature of the problem, corrective actions taken, the person performing corrective
actions and the date. See Section 22 and SOP 1210 for additional information on equipment
maintenance.

LIMS Preventive Action
Teklab has a preventive system to plan and test deployments of LIMS modifications to avoid or
minimize the potential disruption associated with a LIMS failure.

e Production database: the live LIMS database used throughout the laboratory

o Development database: allows the application programmer to evaluate modifications to
the LIMS without affecting live data. These changes are then re-evaluated through test
databases.

e Test database: Test databases do not use real time data. They are distributed, by the
applications programmer, to designated members of staff. These databases allow
modifications to be assessed for potential conflicts and/or errors before updates are
finally integrated into the production LIMS.

Section 15 - AUDITS
(TNI V1:M2 — Section 4.14)

15.1 Internal Audits

Audits measure laboratory performance and verify compliance with the TNI Standard,
certification requirements, and management system requirements; including analytical
methods, SOPs, the Quality Manual, ethics policies, data integrity, and other laboratory
policies.

Audits provide management with an on-going assessment of the management system.
They are also instrumental in identifying areas where improvement in the management
system will increase the reliability of data. Results of the audits (and any associated
corrective actions) are reported to the Teklab Board of Directors at least annually.

On a weekly basis, Teklab, Inc. management, reviews the day to day implementation of
policies and procedures that affect the Quality System (see section 16 Management
Review and Section 14 Preventive Action).

It is the responsibility of the Quality Officer to plan and organize audits as required by the
schedule and requested by management. These audits are carried out by trained and
gualified personnel who are, wherever resources permit, independent of the activity to
be audited.
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15.2

These annual audits examine the above stated items as well as the following:

Personnel training

SOPs

Log-In and chain of custody procedures
Housekeeping

Balance and micropipette calibrations
Refrigerator, oven and incubator temperatures
Fume hood operation and face velocity determinations
Reagent, solvent and standard documentation
Instrument maintenance logs

Corrective action procedures and reports

Data collection, reduction, validation and reporting
Waste disposal

The Quality Officer, or their representative, is also responsible for incorporation and/or
documentation of changes, including but not limited to, changes in the approved test
methods, changes in laboratory equipment, or changes in laboratory personnel. The
area audited, the audit findings, and corrective actions are recorded. Audits are reviewed
after completion to assure that corrective actions were implemented and effective.

In addition to scheduled internal audits, it may sometimes be necessary to conduct
special audits as a follow-up to corrective actions, PT results, complaints, regulatory
audits or alleged data integrity issues. These audits or investigations address specific
issues. Review of their effectiveness may occur during the next scheduled audit unless
findings are observed that cast doubt on the validity of data; in which case the review
must take place as soon as possible.

External Audits

Management shall ensure that all areas of the laboratory are accessible to auditors as
applicable and that appropriate personnel are available to assist in conducting the audit.

All records must be made available to Teklab’s Accreditation Bodies.

15.2.1 Confidential Business Information (CBI) Considerations

During on-site audits, on-site auditors may come into possession of information claimed
as business confidential. A business confidentiality claim is defined as “a claim or
allegation that business information is entitled to confidential treatment for reasons of
business confidentiality or a request for a determination that such information is entitled
to such treatment.” When information is claimed as business confidential, the laboratory
must place on (or attach to) the information at the time it is submitted to the auditor, a
cover sheet, stamped or typed legend or other suitable form of notice, employing
language such as “trade secret”, “proprietary” or “company confidential’. Confidential
portions of documents otherwise non-confidential must be clearly identified. CBI may be
purged of references to client identity by the responsible laboratory official at the time of
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15.3

15.4

15.5

removal from the laboratory. However, sample identifiers may not be obscured from the
information.

Performance Audits

Performance audits may be Proficiency Test Samples, internal single-blind samples,
double-blind samples through a provider or client, or anything that tests the performance
of the analyst and method.

Proficiency Test Samples are discussed in Section 26 — “Quality Assurance for
Environmental Testing”.

System Audits

The Laboratory’s management system is audited though scheduled management
reviews. Refer to Section 16 “"Management Review” for more information.

Handling Audit Findings

Internal or external audit findings are responded to within an agreed time frame. The
response may include action plans that could not be completed within the response time
frame. A completion date is established by management for each action item and
included in the response.

The development and implementation of corrective actions for findings is the joint
responsibility of the Quality Department and the relevant Department supervisor (where
applicable). Corrective actions are documented through the corrective action process
described in Section 13 — “Corrective Actions”.

Where the results of the internal audit indicate that operations or procedures are not in
compliance, corrective actions must be taken. These corrective actions may include
termination of all applicable analysis until the source of the problem can be identified and
corrected. Laboratory supervisors, the Quality Department, and the Management team
have authorization to halt non-conforming work at any time. All affected samples must
be identified and clients whose samples were affected must be notified, in writing, within
one week of the problem identification. The analysis cannot be resumed until the
problem is demonstrated to be corrected (by the analysis of samples of known
concentration), the reason for the problem and all corrective actions are documented
and the Technical Director (or their designee) approves the resumption of analysis. All
investigations that result in findings of inappropriate activity are documented and include
any disciplinary actions involved, corrective actions taken, and all appropriate
notifications of clients. See Section 17 (Data Integrity Investigation) for additional
procedures for handling inappropriate activity.
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Section 16 - MANAGEMENT REVIEWS
(TNI V1:M2 — Section 4.15)

16.1

16.2

Management Review Topics

The following are reviewed (where applicable) to ensure their suitability and
effectiveness:

Procedure

Laboratory management shall continuously review the Quality Assurance Plan to ensure its
ongoing suitability, effectiveness, and compliance with NELAP/TNI Standards. The review
process includes (but is not limited to) the following:

e Customer service meetings
o Weekly management meeting — attended by management, supervisors, and
department representatives.
e Monthly management meeting — attended by management, supervisors,
department representatives including the QA department.
e Board of Director meetings
Staff meetings are part of the overall quality system and provide comprehensive
departmental interaction that can aid in the planning and co-ordination of activities that may
have a laboratory wide impact. Suggested improvements to the quality system, as well as
potential sources of non-conformance are discussed as part of the laboratory Preventive
Action Plan. The results of these meetings are documented and are incorporated into the
laboratory planning system and include the goals, objectives and action plans for the
coming yeatr.

Management shall also receive monthly reports from the Quality Department regarding
the status of Quality issues including (but not limited to) safety checks, current corrective
actions and required laboratory SOP reading. When an ongoing problem is identified in
the Quality System that requires attention; it is forwarded to management who assists
the Quality Department in monitoring the problem and ensures the issue is resolved in a
timely manner where possible.

Section 17 - DATA INTEGRITY
(TNI V1:M2 — Section 4.16)

In addition to covering data integrity investigations, this Section covers all topics related to ethics
and data integrity policies, procedures and training.

Teklab Inc is committed to ensuring the integrity of its data and providing valid data of known and
documented quality to its clients. The elements in Teklab’s Ethics and Data Integrity program include:

Documented data integrity procedures signed and dated by top management.
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17.1

17.2

17.3

An Ethics and Data Integrity Statement (included in job description) signed by all
management and staff upon hiring.

An Ethics and Data Integrity Statement signed after annual data integrity training.
Teklab’s Ethics and Data Integrity Policy can be found in the Quality Documents folder
on the Teklab Server.

Appendix A of this Quality Manual.
Procedures for confidential reporting of alleged data integrity issues.
Periodic in-depth data monitoring.

An audit program that monitors data integrity (see Section 15 — “Audits”) and procedures
for handling data integrity investigations and client notifications.

Ethics and Data Integrity Procedures

The Ethics and Data Integrity Policy provides an over view of the program. Written
procedures that are considered part of the Ethics and Data Integrity program include:

- Teklab’s Ethics and Data Integrity Policy: “Ethics, Legal Responsibility, & Conflict

of Interest” (Appendix A)

- Corrective action procedures (SOP#1280 and Section 13 of this QAM)

- Procedure for Data Integrity Investigations (See Section 17.4 Investigations)

- Data Integrity training procedures (See Section 17.2 Training)

- Internal audit procedures (SOP#1270 and See Section 15 of this QAM)

Training

Data integrity training is provided as a formal part of new employee orientation and a
refresher is given annually for all employees. Training courses in data integrity, ethical
and legal responsibilities, include the potential punishments and penalties for improper,
unethical or illegal actions. Attendance for required training is mandatory and is
monitored through a signature attendance sheet.

Evidence must be on file that each employee has read, acknowledged and understood
their personal, ethical and legal responsibilities including the potential punishments and
penalties for improper, unethical or illegal actions.

Data integrity training emphasizes the importance of proper written narration on the part
of the analyst with respect to those cases where analytical data may be useful, but are in
one sense or another partially deficient. Topics covered are provided in writing and
provided to all trainees.

Confidential Reporting of Ethics and Data Integrity Issues

Confidential reporting of data integrity issues is assured through the following
procedures:
e Teklab Inc’'s Ethics and Data Integrity Policy (“Ethics, Legal Responsibility, &
Conflict of Interest” see Appendix A)
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17.4

e Procedures for reporting Data integrity and Ethics issues outlined in initial and
ongoing annual training. Training slides are available in the Quality Documents
folder on the Teklab server.

Investigations

All investigations resulting from data integrity issues are conducted confidentially. They
are documented and notifications are made to clients who received any negatively
affected data that did not meet the client’s data quality requirements. Procedures for
investigation are detailed below:

e Any Teklab personnel who learn of a non-compliance related incident through
the reporting protocol should immediately inform a member of Teklab
Management verbally or in writing.

e Any ethical matters discussed with management personnel will remain
confidential within Teklab’s management. In cases involving possible violations
of the law or TNI regulations, Teklab may be required to reveal information to
the proper authorities.

o Teklab management is responsible for determining the seriousness of the
incident.

e Teklab’'s management team shall thoroughly investigate each incident and
retain all evidence and records.

e Investigation Documentation Includes:

o Date of investigative Report

Date Incident First Reported

Date of Incident Occurrence

Type of Issue / Incident

Full Description of Issue

Description of Investigation

Description of Resolution

OO0OO0O0O0O0o

Section 18 - PERSONNEL AND TRAINING
(TNI V1:M2 — Section 5.2)

Teklab Inc employs competent personnel based on education, training, experience and demonstrated
skills as required. The laboratory’s organization chart can be found in Appendix B.

18.1

Overview

All personnel are responsible for complying with all quality and data integrity policies and
procedures that are relevant to their area of responsibility.

All personnel who are involved in activities related to sample analysis, evaluation of
results or who sign test reports, must demonstrate competency in their area of
responsibility. Appropriate supervision is given to any personnel in training and the
trainer is accountable for the quality of the trainee’s work. Personnel are qualified to







Revision: 28
Effective: 4/28/2021

Teklab Inc Quality Manual Page 44 of 91

18.2

18.3

perform the tasks they are responsible for based on education, training, experience and
demonstrated skills as required for their area of responsibility.

The laboratory provides goals with respect to education, training and skills of laboratory
staff. These goals are outlined in the 1031 SOP and the employee’s job description.
Training needs are identified at the time of employment and when personnel are moved
to a new position or new responsibilities are added. Ongoing training, as needed, is also
provided to personnel in their current jobs. The effectiveness of the training must be
evaluated before the training is considered complete.

A log of names, initials, and signatures for all individuals who are responsible for signing
or initialing any laboratory records is maintained and stored in hard copy by the Quality
Training Officer.

Job Descriptions

Job descriptions are available for all positions that manage, perform, or verify work
affecting data quality, and are located in each employee’s electronic training file located
on the Teklab Inc Server. These files are stored securely. An overview of top
management’s responsibilities is included in Section 3 — “Management”.

Training

All personnel must perform a successful Initial Demonstration of Capability prior to
initiation of assigned analysis (See SOP#1031 for IDOC and Certification Statement
Requirements).

All new personnel are trained on their applicable analysis by an experienced Teklab
employee. Additional training needs for each individual are determined through review
of their resume and work experience and one on one interaction with the individual's
supervisor and/or trainer. All personnel must successfully complete an IDOC prior to
termination of training. Ongoing training is determined on a case by case basis by the
individual’'s supervisor or a representative of the Quality Department. See SOP#1031
and Section 19 of this QA Manual for more information on IDOCs/ADOCs.

The Quality Department is responsible for tracking all initial introductory training.
Department Supervisors are responsible for initiating, coordinating and monitoring on the
job training for analysts within their department. Training records maintained by the
Quality Department are stored securely on the Teklab Inc Server and include personnel
gualifications, education, experience and training pursuant to the requirements set forth
in sections 4, 5 and 19 of this Quality manual. Training files are considered up-to-date
when the following items are present:

o Certification that the employee has completed initial safety and quality
training.

e Documentation of Initial Demonstration of Capability (IDOC).

e Certification that the employee has read, understood, and is using the latest
version of the laboratory’s in-house quality documentation, which relates to
their job responsibilities.
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18.3.1

18.3.2

e Certification that the technician has read, understood and agreed to perform
the most recent version of the approved standard operating procedure.

e Documentation of academic education and of training courses or workshops
on specific equipment, analytical techniques, or laboratory procedures.

¢ Job description signed by the employee that includes an agreement that they
are aware of their ethical and legal responsibilities and will avoid any
conflict of interest.

¢ Documentation of Annual Demonstration of Capability (ADOC) on applicable
methods.

Ethical/Legal Responsibilities and Conflict of Interest

Teklab is organized so that confidence in its independence of judgment and integrity are
maintained at all times and has processes to ensure that its personnel are free from any
commercial, financial and other undue pressures which might adversely affect the quality
of their work. Teklab has a proactive program for prevention and detection of improper,
unethical or illegal actions. See Appendix A for Teklab’s Ethics and Data Integrity Policy
and Section 17 for more on Data Integrity.

All new personnel are trained during orientation and all personnel are trained, at least
annually, on data integrity, ethical behavior, legal responsibilities and conflict of interest.
Each Teklab job description includes an agreement with the employee that they are
aware of their ethical responsibilities and will avoid any conflict of interest. See also
Teklab Inc. NELAP Policy Ethics, Legal Responsibility, & Conflict of Interest for policy
discussed during training.

Teklab Inc’s legally responsible parties are the signatories in Section 1 (Introduction and
Scope) of the Quality Manual.

Training for New Staff

All new staff members are given introductory training and orientation upon arrival. The
training is documented on a training attendance sheet that outlines what was covered
during the training sessions.

Training topics include (but not limited to):

e Data Integrity training
e Safety training
e Quality training

Initial Laboratory Training:

e All documentation involved with a new and unfamiliar task is read and
understood by the trainee. Reading forms are initial and dated by the employee
confirming that they have read and understood the material.

e Training is under the direct supervision of a qualified analyst.
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18.3.3

18.3.4

e During the time the analyst is in training, the trainee may sign laboratory
notebooks, logbooks, worksheets, etc. But they must be co-signed by the
trainer who is responsible for the data generated.

e The trainee demonstrates competency in the new task before they can operate
independently. The competency for a test method is accomplished by a
successful IDOC as defined in Section 19 of this Quality Manual.

e Training documentation is maintained in the employees training record, which
is stored electronically on the Teklab Inc server.

Ongoing Training

The employee attests, through signature, that they have read, understood, and agree to
perform the latest version of any SOPs or policies that the analyst is responsible for
following:

- Annual refresher Data Integrity Training.

- Annually, the analyst shows continued proficiency in each method they perform (see
Section 19 on IDOC s and ADOCs)

- Attending training related to job function as applicable.

- Maintaining training documentation in the employees training record.

- Monthly Safety training.

- Monthly Quality training.

Education/Experience

Job descriptions for all Teklab personnel are maintained by the quality department. Each
employee must read and sign their job description upon hiring or changing positions within
the laboratory. The signed job descriptions are placed in each employees training file.

18.3.4.1

The laboratory ownership shall designate at least one individual as LABORATORY
DIRECTOR. The laboratory director shall have overall responsibility for the operation of
the laboratory. The laboratory director shall also:

1. Hold a minimum of a bachelor's degree in chemistry or a related science or have
completed enough course work in chemistry to equal a minor in chemistry or have
at least 10 years non- academic analytical experience

2. The laboratory director shall be an employee of the laboratory and on-site at least
50% of the time.

18.3.4.2
The laboratory ownership shall designate at least one individual as the Technical
Director (or however named). These persons shall also:

1. Hold a bachelor’'s degree in the chemical, environmental, biological sciences,
physical sciences or engineering, with at least twenty-four (24) college semester
credit hours in chemistry

2. Have at least two (2) years of experience in the environmental analysis of
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representative inorganic or organic analytes for which the laboratory seeks or
maintains accreditation. A master's or doctoral degree in one of the above
disciplines may be substituted for one (1) year of experience.

3. Have a general knowledge of the analytical methods for which data review is
performed.

See the TNI Standard V1M2 Section 5.2.6.2 for a list of Technical Director qualification
exceptions.

18.3.4.3
The laboratory ownership shall designate at least one individual as the Quality Officer.
These persons shall also:
1) Hold a bachelor's degree in chemistry or related sciences or have completed
enough course work to equal a major in science; and/or
2) Have a minimum of one-year experience as an analyst in a laboratory and/or
3) Have documented training in quality assurance and quality control (QA/QC)
and at least 3yrs of experience in a Quality Assurance setting
4)  Where applicable, have functions independent from laboratory operations;
5) Have a general knowledge of the analytical methods for which data review is
performed;
6) Be an employee of the laboratory, but free from outside or managerial
influence, so that they may objectively perform assessments and evaluate data

18.3.4.4
The laboratory director and/or ownership shall designate at least one individual as
LABORATORY SUPERVISOR. The laboratory supervisor(s) shall:

1) Hold a minimum of a bachelor’'s degree in chemistry or related sciences or
have completed enough course work in chemistry to equal a major in
chemistry, or;

2) Have had a minimum of five years’ experience in the analyses pertaining to
the applicable fields of testing

The laboratory ownership may designate a laboratory supervisor as laboratory director.
The Laboratory director/supervisor must fulfill the requirements of sections 18.3.4.1 and
18.3.4.4 above.

18.3.4.5
The laboratory director or supervisors shall designate the ANALYSTS. Analysts shall:
1) Hold a bachelor's degree in chemistry or related sciences or have completed
enough course work in chemistry to equal a major in chemistry; or
2) Have had a minimum of two years’ experience in the analysis pertaining to the
applicable fields of testing for which the laboratory is accredited; or
3) For those instruments listed in 18.3.4.6 below:
A) either:

i) have satisfactorily completed a minimum of four hours training
that is offered by the equipment manufacturer, a professional
organization, a university or another qualified training facility;
or
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ii) served a two-week period of apprenticeship under an
experienced analyst; and
B)  After appropriate training pursuant to subsection 18.3.4.5(3A), perform
the Initial Demonstration of Capability (IDOC) study as specified in
Section 19 of this Quality Manual and the TNI Standard - EL-V1M2
(See SOP1031 for IDOC procedure); and
C) Have on file annual documentation indicating one of the following:
e Acceptable performance on a blind sample,
¢ Another Initial demonstration of capability (IDOC),
o four consecutive in-control laboratory control samples,
e a documented process of analyst review using quality control
(QC) samples
e a certification that the technician has read, understood and
agreed to perform the most recent version of the method, the
approved method or standard operating procedure.
e Such documentation shall demonstrate that the required
training is up-to-date.
4) Be an employee of the laboratory, contract employee, or contracted temporary
agency staff; and

The Technical Director or supervisors may designate individuals as ANALYSTS-IN-
TRAINING. Analysts-in-training must at least meet the requirements in subsection
18.3.4.5.1 or 18.3.4.5.2 and be in the process of meeting the requirements of subsection
18.3.4.5 (3a). A laboratory supervisor, analyst or data auditor shall review and verify all data
produced by analysts-in-training.

18.3.4.6

Analyses performed utilizing Automated Colorimetric (AC), Gas Chromatograph (GC),
Gas Chromatograph/Mass Spectrometer (GC-MS), Inductively Coupled Plasma (ICP),
Inductively Coupled Plasma Mass Spectrometer (ICP-MS), are only acceptable for the
purposes of this manual when performed by a laboratory employee who meets the
requirements in subsection 18.3.4.5 above.

18.3.4.7
A TECHNICIAN is a person who holds a minimum of a high school diploma or its
equivalent. Any exceptions to this must be noted in the technician’s job description. A
technician must:
1) either:
A) Have satisfactorily completed a minimum of four hours training that is
offered by the equipment manufacturer, a professional organization, a
university or qualified training facility; or
B) Served a two-week period of apprenticeship under an experienced
analyst or technician;
2) After appropriate training pursuant to subsection 18.3.4.7(1), perform the Initial
Demonstration of Capability (IDOC) study as specified in Section 19 of this
Quality Manual and the TNI Standard - EL-V1IM2 (See SOP1031 for IDOC
procedure); and,;
3) Have on file annual documentation indicating one of the following:
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e Acceptable performance on a blind sample,
e another Initial Demonstration of Capability (IDOC),
o four consecutive in-control laboratory control samples,
e a documented process of analyst review using quality control (QC)

samples
e a certification that the technician has read, understood and agreed to
perform the most recent version of the method, the approved method or
standard operating procedure.
Such documentation shall demonstrate that the required training is up-to-date.

18.3.4.8

A person may be allowed to serve in any capacity as defined in subsections 18.3.4.1
through 18.3.4.7 when the person does not meet the training, educational, or experience
requirements for the position under one of the following conditions:

A) Experience as an offset for educational requirements (one year of experience
performing the applicable duties equals one year of education);

B) Education as an offset for experience requirements (one year of applicable
education beyond a bachelor's degree equals one year of experience);

C) For analysts and technicians, have six months’ laboratory experience as
offset for the training and apprenticeship requirements set forth in 18.3.4.5 or
18.3.4.7 as applicable. Laboratory experience must be in the analytical
technique for which the offset is requested.

D) For analysts and technicians, demonstration of ability to properly perform
representative test procedures.

Section 19 - IDOC & ADOC

(TNI' V1:M4 — Section 1.6)

19.1

Initial Demonstration of Capability (IDOC)

The IDOC is a procedure to establish the ability of the analyst to generate analytical
results of acceptable accuracy and precision.

Before reporting any data with a given method, a satisfactory IDOC is performed.
Thereafter, each analyst demonstrates continuing proficiency through the procedures
outlined in Annual Demonstration of Capability below.

Each analyst performs an IDOC prior to initiation of assigned sample analysis, unless
the IDOC is not applicable to the approved test method, such as total volatile solids, pH,
color, odor, temperature, dissolved oxygen or turbidity.  Thereafter, continuing
demonstration of method performance is accomplished per the QCI for the method.
IDOC studies are repeated whenever there is a change in analyst, instrument type, or
approved test method that requires a change to the procedure in the SOP.

In cases where an individual has prepared and/or analyzed samples using a method that
has been in use by the laboratory for at least one (1) year prior to applying for
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19.2

accreditation, and there have been no significant changes in instrument type or method,
the ongoing DOC shall be acceptable as an initial DOC.

Teklab documents the completion of each demonstration of capability on a certification
statement form. IDOCs are stored in the Teklab LIMS, and documented in the Employee
Training Database (on the Teklab server), and in the employee’s electronic training files
which are stored on the Teklab Inc Server. All records related to the demonstration are
retained.

IDOCs (Demonstration of Capability) are performed:

- Before using any method

- Each time there is a change in instrument type or *method and

- If the laboratory or analysts has not performed the method in a twelve-month
period.

- When an analyte not currently found on the laboratory’s list of accredited
analytes is added to an existing accredited method, an IDOC shall be performed
for that analyte

*Changes in method are assessed by the Technical Director (or their designee) and the
applicable laboratory Supervisor. Changed deemed as significant require an IDOC to be
performed.

The IDOC(s) for each analyst is stored in the Teklab LIMS, and documented in the
Employee Training Database, in the employee’s electronic training file and on employee
electronic Demonstration of Capability (DOC) Forms which are all stored on the Teklab
Inc Server. The DOC identifies the analyst(s) involved in preparation and/or analysis;
matrix; analyte(s), class of analyte(s); the method(s) performed; the laboratory-specific
SOP used for analysis; and the date(s) of analysis. The LIMS and server copy of the
IDOC also contain a summary of the results used to calculate the mean recovery and
standard deviations.

All raw data, preparation records, and calculations for each IDOC are retained and are
available for review.

IDOC procedures are outlined in SOP#1031 - IDOCs and ADOCs

Interim Data Generation

Data produced by analysts and instrument operators while in the process of obtaining
the required training or experience is acceptable when reviewed and validated by a fully
gualified analyst or the immediate supervisor.

Annual Demonstration of Capability (ADOC)

After the initial demonstration of capability is completed, on-going proficiency is
maintained and demonstrated at least annually. Each analyst is expected to consistently
meet the QC requirements of the method, the laboratory SOP, client requirements
and/or the TNI Standard. ADOCs are documented in the Employee Training Database
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(by the Quality Department), and in the employee’s electronic training files which are
stored on the Teklab Inc Server. All records related to the demonstration are retained.

Teklab can use the following procedures to demonstrate ongoing DOC:

a) acceptable performance of a blind sample (single blind to the analyst);

Note: Successful analysis of a blind performance sample on a similar method using
the same technology (e.g., GC/MS volatiles by purge and trap for Methods 524.2, 624
or 5030/8260) would only require documentation for one of the tests.

b) another initial DOC;

c) at least four (4) consecutive laboratory control samples with acceptable levels of
precision and accuracy. The laboratory shall determine the acceptable limits for
precision and accuracy prior to analysis. The laboratory shall tabulate or be able to
readily retrieve four (4) consecutive passing LCSs for each method for each analyst
each year;

d) a documented process of analyst review using QC samples. QC samples can be
reviewed to identify patterns for individuals or groups of analysts and determine if
corrective action or retraining is necessary;,

e) if a) through d) are not technically feasible, then analysis of real-world samples with
results within a predefined acceptance criteria (as defined by the laboratory or
method) shall be performed.

Section 20 - ACCOMODATIONS AND ENVIRONMENTAL CONDITIONS
(TNI'V1:M2 — Section 5.3)

20.1

Environmental

Prior to the initiation of new work, the laboratory management reviews the work to
ensure that it has the appropriate facilities and resources to accomplish the work.
Management also provides adequate workspaces to ensure an unencumbered work
area for performing the approved test methods.

The laboratory is designed, operated and arranged so that incompatible analyses are
separated and the potential for sample contamination is minimized. Such environmental
conditions include:

e The volatile organic laboratory has a separate ventilation system. Access to the
volatile organic laboratory is limited to use only as necessary. Air volatile analysis
is isolated at a separate facility located at the Teklab Air Laboratory.

e The microbiology lab has access restricted to only microbiology and quality
assurance department personnel. All fecal coliform analyses are performed at a
separate time from any other microbiology analysis, with proper disinfection of the
area between analysis times.

e The laboratory has one exhaust hood for sample receipt, three for inorganic
analysis, one for metals prep, and three for organic prep. Organic analysis also has
three fume absorbers.
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20.2

20.3

20.4

Environmental conditions are monitored as required by the relevant specifications,
methods and procedures or where they influence the quality of the results.
Environmental tests are stopped and corrective actions are taken and documented when
the environmental conditions jeopardize the results of environmental tests.

New laboratory facilities shall be designed, operated and arranged so that all of the
specifications of this section are met.

Work Areas

Teklab’s facilities are maintained to permit the production of analytical data that meets
the data quality of objectives of the applicable environmental regulation. Areas that
affect the quality of laboratory activities are defined as any area within the physical
boundaries of the building, except for the restrooms, lunch room and all hallways.

Good housekeeping is stressed. Employees must keep work spaces, instrumentation,
and equipment clean and unencumbered.

The laboratory procedure for good housekeeping includes such measures as
- A part-time janitor
- periodic dedicated clean up days
- employees responsible for cleanliness of their own work area

Floor Plan

Floor plans can be found in Appendix C of this QA Manual.

Building Security

Areas that affect the quality of laboratory activities are secure areas and access is
limited to Teklab, Inc. employees, anyone else entering these areas must be escorted by
a Teklab, Inc. employee. Access to the laboratory facilities, during non-business hours,
is controlled through a monitored building alarm system. The parking lot is also under
video surveillance.

Section 21 - ENVIRONMENTAL METHODS AND METHOD VALIDATION
(TNI'V1:M2 — Section 5.4 and Sections 1.4 and 1.5 of TNI V1:M4)

Methods and/or procedures are available for all activities associated with the analysis of the
sample including preparation and testing. For purposes of this Section, “method” refers to both
the sample preparation and determinative methods.

All methods are in accordance with applicable professional technical standards, U.S. & lllinois
EPA requirements. Teklab uses only methods mandated by legal requirements, recognized
published methods or methods developed and validated by Teklab. Methods are not used for
reporting results until competence for each matrix is demonstrated. Personnel are not permitted
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to depart from approved procedures without the proper validations and approval of the
Technical Director and/or the Quality Officer, and approval of the client.

All analytical methods performed at Teklab have internally written Standard Operating
Procedures (SOPs) or are copies of published methods, with any changes or selected options
documented. Methods are based on the applicable reference method or methods (i.e. SW846,
EPA 600, Standard Methods, NIOSH, IDPH, etc.).

Before being put into use, a test method is confirmed by a method validation process.

21.1 Method Selection

The laboratory selects methods that are appropriate to the customer needs. When the
regulatory authority mandates or promulgates methods for a specific purpose, only those
methods will be used.

If a method proposed by a customer is considered to be inappropriate or out-of-date, the
customer is informed and the issue resolved before proceeding with analysis of any
samples (see Section 6 — Review of Requests, Tenders and Contracts).

If a method is not specified by the customer, an appropriate method will be selected
using the process outlined below:

When a method is not specified by the customer, or the proposed method is
inappropriate, the laboratory will select a method that is appropriate to the end use of the
data. The laboratory selects methods that are appropriate to the customer needs. The
customer will be informed of the selected method and must approve its use before being
used to report data. When the regulatory authority mandates or promulgates methods
for a specific purpose, only those methods will be used (see Section 6 — Review of
Requests, Tenders and Contracts).

If there is not a regulatory requirement for the parameter/method combination, the
parameter/method combination need not be validated as a non-reference method if it
can be analyzed by another similar reference method of the same matrix and
technology. (TNI V1 M4 1.4 - Method Selection)

21.2 Method Validation

Method Validation (MV) studies are used to verify the analytical procedure at different
concentrations. An MV study is performed for each new analysis or test method and
whenever a modification in methodology occurs that could affect the quantitation range
of the analysis. MV studies include the determination of the following:

e Method detection limit — The method detection limit (MDL) is defined as the minimum
measured concentration of a substance that can be reported with 99% confidence
that the measured concentration is distinguishable from method blank results This
number is used in LIMS and appears on final reports. The MDL is used to
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21.3

accommodate variances in multiple instrument MDL determinations and to minimize
ongoing adjustments to the reporting limits.

MDLs - The method detection limit based on spiked samples
MDL; - The MDL based on method blanks

PQL (practical quantitation limit) — The lowest level or concentration of an analyte that
can be reported with a specific degree of confidence. For test methods utilizing a
calibration curve, the PQL is equivalent to the lowest calibration standard. The PQL
must be greater than the MDL and no greater than ten times the MDL. If regulatory
limits are provided by the client, the PQL must be equal to or less than these.

RL (Reporting Limit) — The PQL multiplied by any dilution or preparation factors. The
RL appears on the final report. If a CRQL (client requested quantitation limit) exists for
the sample and is greater than the final RL, the RL can be replaced with the CRQL at
the client’s request.

MV (Method Validation Study) — The initial test method and/or instrument requirements
of TNI and/or the referenced test method to validate that the laboratory is capable of
achieving the required qualitative and quantitative detection and the required precision
and accuracy of the method

See SOP 1030 ‘Method Detection Limits & Method Validation Studies’ for detailed
procedures on MDLs.

Selectivity

Selectivity is evaluated by following the checks established within each method.
Examples are mass spectral tuning, second column confirmation, ICP inter-element
interference checks, chromatograph retention time windows, instrument blanks,
spectrochemical absorption or fluorescence profiles, co-precipitation evaluations,
electrode response factors, and correlation coefficients. The acceptance criteria for
mass spectral tuning is documented in the appropriate method SOP.

Estimation of Uncertainty of Measurement

Estimation and uncertainty of measurement are provided to clients upon request.

o |If the standardized test method contains guidance to the uncertainty of
evaluation, the method guidance is used for determination.

o If the standardized test method gives a typical uncertainty of measurement
for test results this figure is quoted, provided there was full compliance with
the test method in the performance of the test.

o If a standardized method implicitly includes the uncertainty of measurement
in the test results, the results are reported accordingly.
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21.4

Otherwise the estimation of uncertainty of measurement will be reported as
follows:

The confidence interval for the test method determined from the standard
deviation of Laboratory Control samples or QC samples utilized by the
laboratory in determining batch acceptance for the test method will be
provided with the data as a statement of uncertainty of measurement. If the
sample measurement is near the reporting limit or detectable limit, additional
information will be given on the variability of low level data. A statement of
sample homogeneity will also be included, as well as any other sample
related factors that may have led to uncertainty of measurement.

In cases where the test method precludes rigorous, metrologically and statistically
valid calculation of uncertainty of measurement, all the components of uncertainty
of measurement are identified, a reasonable estimation on uncertainty is made,
and the result is reported with explanation on the uncertainty.

Control Charts
Control charts are used to monitor the accuracy and precision of the procedures used at

Teklab. They are used to determine what types of bias, if any, are occurring in analysis
and to determine when an analysis or procedure is out of control.

PRECISION CONTROL CHARTS:
The precision control chart checks the duplicity of our methodologies. It uses the relative
percent difference (RPD) between duplicate analyses.

ACCURACY CONTROL CHARTS:

The accuracy control chart checks the percent recovery of our methodologies. These
check the percent recovery from LCSs and MSRs (Matrix Spike recoveries). This
control chart cannot be made until at least twenty observations are made using samples
of a known concentration. The Shewhart X-bar type chart is used for this measurement.
The center line is the mean %R, the UWL and LWL (Upper and Lower Warning Limits)
are calculated and plotted at +/- 2*sd; this represents a limit within which 95% of all
subsequent %R calculations should fall, to ensure that the analysis/methodology is
under control. The UCL and LCL (Upper and Lower Control Limits) are +/- 3*sd; this
represents a limit within which 99% of all subsequent %R calculations should fall to
ensure that the analysis/methodology is under control.

FREQUENCY AND CONSTRUCTION OF CONTROL CHARTS:

Data for accuracy and precision control charts will be updated continuously via the LIMS.
The need to monitor a control chart for a particular analysis will be evident to the
department supervisor if the quality control indicators for the test are not falling around
the mean of the upper and lower control limits for the test. Data used to create control
chart limits must be thoroughly reviewed for obvious outliers before inclusion in the
control chart data set. Laboratory control limits for accuracy and precision will be
updated as needed, with approval from the Technical Director.
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21.5

21.51

INTERPRETATION OF CONTROL CHARTS:

The control charts are used to trend results and look for problems or bias in the way an
analysis is run. If a condition exists which indicates an out of control process or process
bias, as defined by typical analysis of Shewhart control charts (example: Seven points
on same side of an X-bar chart or a point above or below the UCL or LCL), a significant
event will have occurred. In that event the Quality Assurance Officer, Technical Director
and any needed technicians or analysts will conduct an investigation to determine the
cause or causes of the event and corrective action shall be implemented. After
determination of a significant event, the applicable control charts will be updated with
every new data point until the analysis is once again in control. A minimum of 10 data
points will be plotted before the analysis can be said to be in control, once again.

Control of Data

To ensure that data are protected from inadvertent changes or unintentional destruction,
the laboratory uses procedures to check calculations and data transfers (both manual
and automated). See Section 5 — Control of Records for more information.

Note: Employees should not save important documents to the C Drive of their PCs, as
information may be lost if the computer's hard drive fails. Documents should either be
saved to designated folders on the F Drive or user-defined U Drives; both of which are
located on the Teklab Server.

Computer and Electronic Data Requirements

The laboratory assures that computers, user-developed computer software, and
automated equipment used for the acquisition, processing, recording, reporting, storage,
or retrieval of environmental test data are:

e documented in sufficient detail and validated as being adequate for use;

e protected for integrity and confidentiality of data entry or collection, data storage,
data transmission and data processing;

e maintained to ensure proper functioning and are provided with the environmental
and operating conditions necessary to maintain the integrity of environmental test
data; and

e held secure including the prevention of unauthorized access to, and the
unauthorized amendment of, computer records. Data archive security is addressed
in Section 5 “Control of Records” and building security is addressed in Section 20
“Accommodations and Environmental Conditions”.

Computers and instrumentation are tracked via a database that contains information
such as the PC/instrument name, operating system and associated software.
Purchased Microsoft Office open licenses are also tracked in the database. The
database is stored securely in the IT folder on the Teklab Server.
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21.5.2 Data Reduction

The analyst calculates final results from raw data or appropriate computer programs
provide the results in a reportable format. The test methods or SOPs provide required
concentration units, calculation formulas and any other information required to obtain
final analytical results.

The laboratory has manual integration procedures that must be followed when
integrating peaks during data reduction. See SOP4026 Manual Integrations.

Data is collected and reported by analysts after completion of a run of analysis in
which all Quality control parameters are within the specified limits.

Calculations used to determine concentrations of the analytes for each parameter are
included or referenced in each SOP. The calculations involve calibration factors that
relate a known concentration to a measured concentration. The units are based on the
calibration concentrations that are also defined in each SOP. Raw data and final
results are recorded in the analysis logsheet (by the analyst), or the original printed
data package from the instrument is retained. The raw results and corresponding
quality control results are downloaded or manually entered into the Laboratory
Information System (LIMS). The lab supervisor or other data validator reviews the
calculated results, ensures that the data is free from transcription and calculation
errors and checks the corresponding quality control information (ICB, ICV, CCBs,
CCVs, MS/MSDs and RSD/RPD results). If the quality control information is within
specified limits and the calculations are correct, the lab supervisor or other data
validator validates the records in the LIMS. See the applicable SOP (1020, 1270,
1280 and 1290) for identification of individuals responsible for assessing each QC data

type.

Data for pH, temperature, Dissolved Oxygen, Turbidity, ORP and conductivity is read
directly from the instrument. All other data must be calculated manually to some
degree. It is the responsibility of the analyst to convert raw data into reportable values
and the lab supervisor or other data validator to ensure calculations are correct and
that quality control checks are within specified limits.

All analysis has its own individual data packet to record analysis, unless computer
generated reports are deemed acceptable by the Quality Assurance Officer and/or
Technical Director. See SOP 1291 Record Retention and Access. Data packets and/or
computer-generated reports are maintained by the analysts responsible for performing
the analysis and kept in the appropriate area of the laboratory. The data packet
contains a cover sheet and a data sheet or sheets to record reagent and standard
solution lot numbers. The data packets also contain information on any cleanup or
separation procedure, sample ID codes, volumes and weights, if applicable. Problems
noted during analysis are documented on the cover sheet of the data packet or
computer generated report.

All raw data must be either retained in hard copy format and/or scanned to PDF and is
maintained as described in Section 5 “Control of Records”.
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21.5.3 Data Review Procedures

Data review procedures are located in Section 26.4 — “Data Review”.

Section 22 - CALIBRATION REQUIREMENTS: Equipment and Instruments
(Section 5.5 of TNI V1:M2 and 1.7.1 of TNI V1:M4)

22.1

General Equipment Requirements

Any equipment procured in the support of tests must be of adequate quality to sustain
confidence in the laboratory’'s tests, as specified by the SOP for each analytical
method. Laboratory supervisors are responsible for informing the quality department of
new equipment procurements and creating a maintenance log on the LIMS system.
Where no independent assurance of the quality of the equipment is available, the
equipment must be shown to produce acceptable results for the test method, within
quality control limits of the test, before onset of sample analysis.

See General Equipment Maintenance SOP1210 for details on performance and
documentation of equipment maintenance, inspection and cleaning. Manuals provided
by the manufacturer of the equipment provide information on use, maintenance,
handling and storage of the equipment. Any item of equipment subjected to
overloading or mishandling which gives questionable results, or has been shown by
verification or otherwise to be defective, shall be taken out of service. That equipment
shall be clearly identified with a sign stating “OUT OF SERVICE” and wherever
possible, stored in the rear storage area until it has been repaired and shown by
calibration, verification or test to perform satisfactorily. The laboratory shall examine
the effect of this defect on previous calibrations or tests. If it is shown that previous
tests are affected, then procedures for nonconforming work are followed and results
are documented (see Section 11 — “Control of Nonconforming Environmental Testing
Work” and Section 13 — “Corrective Action”). The Ilaboratory shall maintain
documentation of all maintenance, calibration and instrument operation activities.

Proper instrument maintenance is essential to the success of any analytical laboratory.
Teklab’s policy is to include instrument troubleshooting and maintenance as standard
training for its analysts. Analysts gain a more thorough understanding of the analytical
methodology and produce higher quality analytical results when they are capable of
solving problems associated with instrument operation. Teklab employs service
agreements and/or onsite/offsite service support to supplement our maintenance
program whenever the analytical instrumentation requires expertise beyond our
capabilities or safety concerns dictate the use of individuals with specialized training.

All instruments must be clearly labeled with unique identification (e.g. Milestone MPR-
600/6S, Microwave 1).

Equipment is operated only by authorized and trained personnel (see Section 18 —
“Personnel”).
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22.2

Test equipment, including hardware and software, are safeguarded from adjustments that
would invalidate the test result measurements by limiting access to the equipment and
using password protection where possible (see Sections 21.6 — “Control of Data” and 5.2
“Records Management and Storage”).

Each item of equipment and software used for testing and significant to the results is
uniquely identified. Records of equipment and software are maintained and include the
following:

a) identity of the equipment and its software;

b) manufacturer’'s name, type identification, serial number or other unique identifier;

c) checks that equipment complies with specifications of applicable tests;

d) current location;

e) manufacturer’s instructions, if available, or a reference to their location;

f) dates, results and copies of reports and certificates of all calibrations, adjustments,
acceptance criteria, and the due date of next calibration;

g) maintenance carried out to date; documentation on all routine and non-routine
maintenance activities and reference material verifications;

h) any damage, malfunction, modification or repair to the equipment;
See Section Appendix F for a current list of Teklab equipment.

The laboratory documents and maintains records, whether hard copy or electronic, of
instrument and equipment calibrations, including at a minimum:
e Calibration procedures, calibration frequency, calibration acceptance criteria;
e Procedures to label all calibration curves, including the date, approved test
method, analyte, standard concentrations, and instrument response; and
e Procedures to label the axes of the calibration curve.

For electronic data processing systems, which automatically compute the calibration
curve, the system records the equation for the curve and correlation coefficient.
Laboratory personnel record correlation coefficient when the calibration curve is
prepared manually.

See Section 5 of this manual for more information on Control of Records.

Support Equipment

The laboratory has equipment that is applicable to its accreditation.

Support Equipment includes, but is not limited to: balances, ovens, refrigerators, freezers,
incubators, temperature measuring devices, and volumetric dispensing devices.

Before being placed into service, support equipment shall be calibrated or checked to
establish that it meets the laboratory's specification requirements and complies with the
relevant standard specifications. All support equipment is maintained in proper working
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2221

22.2.2

order. Records are kept for all repair and maintenance activities, including service calls.
Balances are calibrated annually by a member of the Quality Department. Records of
calibrations are stored in the Quality Folder on the Teklab server.

All raw data records, where applicable, are retained to document equipment performance.
These records include logbooks, data sheets, or equipment computer.

See SOP1210 for more information.

Support Equipment Maintenance

Regular maintenance of support equipment, such as balances is conducted at least
annually. Maintenance on other support equipment, such as ovens, refrigerators, and
thermometers is conducted on an as needed basis.

Records of maintenance to support equipment are documented in Instrument
Maintenance Logs located in the LIMS or hard copy maintenance logbooks.

Support Equipment Calibration

Relevant SOPs:

SOP 1180 - Balance use, maintenance and calibration

SOP 1190 - Auto Pipet and Syringe use, maintenance and calibration
SOP 1200 - Dessicant maintenance

SOP 1210 - General Equipment Maintenance

SOP 1220 - Thermometer use, maintenance and calibration.

SOP 1230 - Refrigerator and freezer use, maintenance and calibration.
SOP 1240 - Oven use, maintenance and calibration.

All support equipment is calibrated or verified at least annually over the entire range of
use using a National Metrology Institute traceable reference, such as NIST, when
available. Note: If the temperature measuring device is used over a range of 10°C or
less, then a single point verification within the range of use is acceptable.

The results the calibration of support equipment is within specifications, otherwise:

e equipment is removed from service until repaired

e records are maintained of correction factors to correct all measurements. If
correction factors are used this information is clearly marked on or near the
equipment.

Support equipment such as balances, ovens, refrigerators, freezers, and water baths are
verified with a recognized National Metrology Institute traceable reference, such as
NIST, when available, on each day of use, to ensure operation is within the expected
range for the application for which the equipment is to be used. Acceptance criteria can
be found in the applicable calibration SOP.
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The laboratory identifies each refrigerator, freezer, thermometer, oven, and incubator in
a way that establishes their use and distinguishes them from other similar equipment in
the laboratory.

Volumetric dispensing devices (except Class A glassware and Glass microliter
syringes) are checked for accuracy on a quarterly basis.

The laboratory checks the calibration of infra-red thermometers at least quarterly
against a recognized National Metrology Institute traceable reference
thermometer, such as NIST, when available. The comparisons are made at the
temperature at which the thermometer will be used.

The laboratory shall monitor and control method specific temperature requirements
for incubators, heating blocks and water baths each day of use. The laboratory
maintains documentation of the results.

The calibration temperatures of laboratory hot blocks used for digestion are
checked at least annually and after repairs. When digital readout is in units other
than temperature, correlation of the digital readout to the temperature required
for the test is documented. Temperature or digital readout is documented each
day of use.

Laboratory personnel calibrate turbidimeters on a daily basis or before each use,
whichever is less frequent, pursuant to section 5.2.1 of “Manual for the Certification
of Laboratories Analyzing Drinking Water”.

See applicable calibration SOPs for more information. See Sections 4 “Document Control”
and 5 “Record Control” for details regarding documentation.

A pH meter having the accuracy of at least +/- 0.05 pH units and a scale readability of at
least 0.01 pH units must be used for pH analysis.

A conductivity meter with an error not exceeding 1% or one umhos/cm, whichever is
greater, must be used by the laboratory.

All glassware used for purposes that may subject it to damage from heat or chemicals
shall be of borosilicate glass. All volumetric glassware used for standard preparation
shall be ASTM class A.

Teklab uses Class S or NVLAP approved certified weights to calibrate balances. The
laboratory re-certifies its reference weights at least once every five years. Other
laboratory weights are calibrated annually by a member of the Quality Department.
Records of the calibrations are stored in the Quality Folder on the Teklab Server.

The laboratory ensures that the reference thermometer is calibrated at least once every
five years.
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22.3

22.3.1

22.4

224.1

Analytical Equipment

Maintenance for Analytical Equipment

All equipment is properly maintained, inspected, and cleaned.

Maintenance of analytical instruments and other equipment may include regularly
scheduled preventive maintenance or maintenance on an as-needed basis. Instrument
malfunction is documented in the LIMS, which become part of the Ilaboratory’s
permanent records.

Instrument Calibration

Initial instrument calibration and continuing instrument calibration verification are an
important part of ensuring data of known and documented quality. Calibration
requirements are included in laboratory SOPs. Generally, procedures and criteria
regarding instrument calibrations are provided or referenced in the individual SOPs.

Section 22.2.2 includes information on calibration of support equipment. The following
Section covers calibration of analytical equipment.

Initial Calibration

Samples shall be associated with an acceptable initial calibration. If the initial calibration
is not acceptable, corrective actions shall be performed and all associated samples re-
analyzed. If reanalysis of the samples is not possible, data associated with an
unacceptable initial calibration shall only be reported with appropriate data qualifiers.

The details of the initial calibration procedures including calculations, integrations,
acceptance criteria, and associated statistics shall be included or referenced in the
method or department SOP. When initial calibration procedures are referenced in the
test method, then the referenced material shall be retained by the laboratory and be
available for review.

Sufficient raw data records shall be retained to permit reconstruction of the initial
calibration (e.g., calibration date, method, instrument, analysis date, each analyte name,
and analyst’s initials or signature; concentration and response, calibration curve or
response factor; or unique equation or coefficient used to reduce instrument responses
to concentration).

The laboratory shall use the most recent initial calibration analyzed prior to the analytical
batch, unless otherwise specified by the method.

Standards used for calibration shall be traceable to a national standard, when
commercially available.

The laboratory shall have a written procedure addressing removal and replacement of
calibration standards. The procedure shall comply with the following requirements:
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f.

The laboratory may remove individual analyte calibration levels from the lowest
and/or highest levels of the curve. Multiple levels may be removed, but removal
of interior levels is not permitted.

The laboratory may remove an entire single standard calibration level from the
interior of the calibration curve when the instrument response demonstrates that
the standard was not properly introduced to the instrument, or an incorrect
standard was analyzed. A laboratory that chooses to remove a calibration
standard from the interior of the calibration shall remove that particular standard
calibration level for all analytes. Removal of calibration points from the interior of
the curve is not to be used to compensate for lack of maintenance or repair to the
instrument.

The laboratory shall adjust the PQL/reporting limit and quantitation range of the
calibration based on the concentration of the remaining high and low calibration
standards.

The laboratory shall ensure that the remaining initial calibration standards are
sufficient to meet the minimum requirements for number of initial calibration
points as mandated in Table 1 below, the method, or regulatory requirements.

The laboratory may replace a calibration standard provided that:

the laboratory analyzes the replacement standard within twenty-four hours of
the original calibration standard analysis for that particular calibration level,

the laboratory replaces all analytes of the replacement calibration standard if
a standard within the interior of the calibration is replaced; and

the laboratory limits the replacement of calibration standards to one
calibration standard concentration.

The laboratory shall document a technically valid reason for either removal or
replacement of any interior calibration point.

For regression or average response/calibration factor calibrations, the minimum number
of non-zero calibration standards shall be as specified in table 1 below;

Table 1:
Minimum Number of
Type of Calibration Standards **
Threshold Testing * 1

Average Response 4
Linear Fit 5
Quadratic Fit 6

* The initial one-point calibration shall be at the project-specified threshold level.
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22.4.2

** Fewer calibration standards may be used only if equipment firmware or software cannot accommodate the specified
number of standards. Documentation detailing that limitation shall be maintained by the laboratory.

The lowest calibration standard shall be at or below the lowest concentration for which
guantitative data are to be reported without qualification. The highest calibration
standard shall be at or above the highest concentration for which quantitative data are to
be reported without qualification.

Sample results shall be quantitated from the initial calibration and may not be
guantitated from any continuing calibration verification unless otherwise required by
regulation, method, or program.

Criteria for the acceptance of an initial calibration shall be established (e.g., correlation
coefficient or relative standard deviation).

When test procedures are employed that specify calibration with a single calibration
standard and a zero point (blank or zero, however specified by the method), the
following shall occur:

a. The zero point and single calibration standard within the linear range shall be
analyzed at least daily and used to establish the slope of the calibration.

b. To verify adequate sensitivity a standard shall be analyzed at or below the lowest
concentration for which quantitative data are to be reported without qualification.
This standard shall be analyzed prior to sample analysis with each calibration
and shall meet the quantitation limit criteria established by the method. If no
criteria exist, the laboratory shall specify criteria in the SOP.

For analysis of Aroclors which use a linear through origin model (or average response
factor) the minimum requirement is to perform an initial multi-point calibration for a
subset of Aroclors (e.g., a mixture of 1016/1260) and to use a one-point initial calibration
to determine the calibration factor and pattern recognition for the remaining Aroclors.

Measure of Relative Error:

The laboratory shall use and document a measure of relative error in the calibration.

For calibrations evaluated using an average response factor, the determination of the
relative standard deviation (RSD) is the measure of the relative error.

For calibrations evaluated using correlation coefficient or coefficient of determination, the
laboratory shall evaluate relative error by either:

a. measurement of the Relative Error (%RE)

Relative error is calculated using the following equation:
K =%
% Relative Error= —— X 100

1
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= True value for the calibration standard
X'l = Measured concentration of the calibration standard

This calculation shall be performed for 2 calibration levels: the standard at or
near the mid-point of the initial calibration and the standard at the lowest level.

The Relative Error at both of these levels shall meet the criteria specified in the
method. If no criterion for the lowest calibration level is specified in the method,
the criterion and the procedure for deriving the criterion shall be specified in the
laboratory SOP; or,

b. measurement of the Relative Standard Error (Y0RSE)

Relative Standard Error is calculated using the following equation:

2

(n-p)

% RSE=100x
\ 2 Z

'l-

= True value of the calibration level i
= Measured concentration of calibration level i
p = Number of terms in the fitting equation
(average = 1, linear = 2, quadratic = 3)
n = Number of calibration points

The RSE shall meet the criterion specified in the method. If no criterion is
specified in the method, the maximum allowable RSE shall be numerically
identical to the requirement for RSD in the method. If there is no specification for
RSE or RSD in the method, then the RSE shall be specified in the laboratory
SOP.

22.4.3 Initial Calibration Verification (ICV):

All initial calibrations shall be verified with a standard obtained from a second
manufacturer or a separate lot prepared independently by the same manufacturer.

For those methods where reporting non-detected analytes based on successful
completion of a sensitivity check is allowed (similar to threshold testing but only for non-
detects) the requirements of section 22.4 shall not prohibit the practice.

Some methods allow data within the linear range of the instrument, but above the daily
calibration, to be reported without qualification. For these methods, the laboratory shall
establish the upper reporting limit through analysis of a series of standards. The upper
reporting limit is equal to the concentration of the highest standard meeting the method
limits for accuracy. The laboratory shall establish linearity annually and check it at least
quarterly with a standard at the top of the linear working range, or at the frequency
defined by the method. The laboratory shall dilute samples with results above the linear
calibration range, or qualify the over-range results as estimated values.
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22.4.4 Continuing Calibration Verification (CCV):

The validity of the initial calibration shall be verified prior to sample analyses by a
continuing calibration verification with each analytical batch. The details of the continuing
calibration procedure, calculations and associated statistics shall be included or
referenced in the method SOP.

Calibration shall be verified for each compound, element, or other discrete chemical
species, except for multi-component analytes such as Aroclors, chlordane, total
petroleum hydrocarbons, or toxaphene, where a representative chemical, related
substance or mixture can be used.

The concentration of the calibration verification standard shall be equal to or less than
half the highest level in the calibration.

Instrument continuing calibration verification shall be performed at the beginning and
end of each analytical batch, and at the frequency defined in the method except:

a. If an internal standard is used, calibration verification shall be performed at the
beginning of each analytical batch, and at the frequency defined in the method,;

b. A second source ICV that passes the CCV criteria may be used in place of a
CCV standard,;

c. A laboratory control sample (LCS) may be used in place of a CCV (but not as a
replacement for a failing CCV) for methods where the calibration goes through
the same process as the LCS (using the CCV acceptance criteria).

Sufficient raw data records shall be retained to permit reconstruction of the
continuing instrument calibration verification (e.g., method, instrument, analysis date,
each analyte name, concentration and response, calibration curve or response
factor, or unique equations or coefficients used to convert instrument responses into
concentrations). Continuing calibration verification records shall explicitly connect the
continuing calibration verification data to the initial calibration.

Criteria for the acceptance of a continuing instrument calibration verification shall be
established. If the continuing instrument calibration verification results obtained are
outside the established acceptance criteria, the following steps shall be taken:

a. If a cause for the calibration verification failure is identified that impacts only
the calibration verification sample (e.g. a missed autosampler injection), then
analysis may proceed if a second calibration verification sample is analyzed
immediately and the result is within acceptance criteria. Samples analyzed
previously shall be considered valid if bracketed by a passing calibration
verification sample. The cause for the failure of the first calibration verification
result shall be documented.

b. If the cause for the calibration verification failure is not identifiable or has
impacted other samples, then corrective action shall be performed and
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documented. Prior to analyzing samples, the laboratory shall demonstrate
acceptable performance after corrective action with calibration verification or
a new initial calibration shall be performed. Samples analyzed prior to the
calibration verification failure shall be reanalyzed or the results qualified if
calibration verification bracketing is required.

c. Data associated with an unacceptable calibration verification shall be
qualified if reported, and shall not be reported if prohibited by the client, a
regulatory program or regulation. Data associated with calibration
verifications that fail under the following special conditions shall still be
gualified, but may use a different qualifier:

i. When the acceptance criteria for the continuing calibration verification are
exceeded high (i.e., high bias) and there are associated samples that are
nondetects, then those non-detects may be reported. Otherwise, the
samples affected by the unacceptable calibration verification shall be re-
analyzed after a new calibration curve has been established, evaluated
and accepted; or

i. When the acceptance criteria for the continuing calibration verification are
exceeded low (i.e., low bias), those sample results may be reported if
they exceed a maximum regulatory limit/decision level. Otherwise the
samples affected by the unacceptable verification shall be re-analyzed
after a new calibration curve has been established, evaluated and
accepted.

Section 23 — Standards and Reagents
(TNI' V1:M2 — Section 5.6)

Measurement quality assurance comes in part from traceability of standards to certified
materials.

All equipment used that may affect the quality of test results are calibrated prior to being put into
service and on a continuing basis (see Section 22 “Calibration Requirements”). These
calibrations are traceable to national standards of measurement where available.

If traceability of measurements to Sl units is not possible or not relevant, evidence for
correlation of results through interlaboratory comparisons, proficiency testing, or independent
analysis is provided.

23.1 Reference Standards
Reference standards are standards of the highest quality available at a given location,

from which measurements are derived (e.g. ASTM Class 1 weights, recognized National
Metrology Institute traceable reference thermometers).
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23.2

23.3

23.4

Reference Standards, such as ASTM Class 1 weights, are used for calibration only and
for no other purpose. Reference standards, such as ASTM Class 1 weights, are
calibrated by an entity that can provide traceability to national or international standards.
The following reference standards are sent out to be calibrated to a national standard as
indicated in Section 22 — “Calibration Requirements”

Standards and Reagents

Reference materials, where commercially available, are traceable to national standards
of measurement, or to Certified Reference Materials, usually by a Certificate of Analysis.

Upon receipt, all reagents and standards shall be inspected, receipt dated, initialed, the
lot number shall be recorded and an expiration date shall be assigned. No reagents or
standards shall be used beyond their expiration date without verification of their
continued validity.

The laboratory shall retain records for all standards, reagents, reference materials, and
media, including the manufacturer/vendor, the manufacturer’'s Certificate of Analysis or
purity (if available), the date of receipt, and recommended storage conditions.

All reagents and standards shall be of adequate quality to sustain confidence in the
laboratory’s test, as specified by the SOP for each analytical method. Laboratory
supervisors are responsible for scanning and linking all Certificates of Analysis of
standards into Teklab LIMS. Where no independent assurance of the quality of reagents
or standards is available, the standard or reagent must be shown to produce acceptable
results for the test method, within quality control limits of the test, before onset of sample
analysis. See SOP1250 “Reagents and Standards” for more information.

Transport and Storage

The laboratory handles and transports reference standards and materials in a manner
that protects the integrity of the materials. Reference standard and material integrity is
protected by separation from incompatible materials and/or minimizing exposure to
degrading environments or materials.

Reference standards and materials are stored according to manufacturer’s
recommendations, method SOP requirements and separately from samples.

Labeling

The laboratory has procedures for purchase, receipt and storage of standards, reagents
and reference materials. Purchase procedures are described in Section 7 — “Purchasing
Services and Supplies”.

All containers of prepared standards and reagents are labeled with a unique identification
number (using the LIMS identification system) and an expiration date (where applicable).
This information is documented in the LIMS and all records retained.







Revision: 28
Effective: 4/28/2021

Teklab Inc Quality Manual Page 69 of 91

234.1

23.4.2

Stock Standards and Reagents

The laboratory retains records supplied by the manufacturer/vendor, which include the
manufacturers’ Certificate of Analysis or purity for standards, the date of receipt,
recommended storage conditions and an *expiration date after which the material shall
not be used unless its reliability is verified by the laboratory. These documents are
retained for the same length of time as that required for the retention of documentation
associated with the analytical results for which the standards or reagents were used.

If reference materials cannot be purchased with a Certificate of Analysis, the laboratory
produces evidence of correlation of results through the analysis of a sample of known
concentration which is traceable to national standards (proficiency testing), independent
analysis or use of a suitable interlaboratory comparison.

Records shall include:

- the manufacturer/vendor name (or traceability to purchased stocks or neat
compounds)

- the manufacturer’'s Certificate of Analysis or purity (if supplied)

- the date of receipt

- recommended storage conditions

This information is logged into the applicable section of the LIMS. Certificates of Analysis
for Standards are scanned and linked to the LIMS by the applicable department or a
member of the quality department.

In methods where the purity of reagents is not specified, analytical reagent grade is
used. If the purity is specified, that is the minimum acceptable grade. Purity is verified
and documented according to Section 7 — “Purchasing Services and Supplies”.

*If the original container does not have an expiration date provided by the manufacturer
or vendor, it is not required to be labeled with an expiration date.

Prepared Standards and Reagents

Preparation of standard solutions are documented to include; date of preparation,
expiration date (expiration of the standard shall not exceed the preparation date of the
parent standard or stock solution, unless reliability is verified by the laboratory),
concentration of the parent standard or stock solution, concentration of standard working
solution and the initials of the person preparing the solution. All standard solutions are
prepared using class A or equivalent glassware and analytical balances. Standard
concentrations (or a dilution thereof) are checked using an independent reference
standard.

Reagent purity is checked through the use of Laboratory Control Blanks. Any
contamination discovered in a reagent will be noted and that lot of reagent shall not be
used.

The laboratory documents and maintains records concerning the receipt, use and
traceability of analytical reagents and standards, including at a minimum:
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o Verification of standards traceable to national standards. If traceability to a
national standard is not possible, the lab demonstrates by appropriate means
(e.g. analyses of PT samples) that the instrumentation/equipment is properly
calibrated;

o Certificate of the origin, purity and traceability of all standards. These records
include the date of receipt, storage conditions, and the date of opening.

o Procedures to ensure the traceability of working and intermediate standards to
purchased stock standards or neat compounds which include the date of
preparation and preparer’s initials; and

o Procedures to clearly identify all prepared reagents and standards, including
preparation date, concentrations, and preparer’s initials;

See Section 5 of this Quality Manual for more information on control of records.

Section 24 - COLLECTION OF SAMPLES
(TNI'V1:M2 — Section 5.7)

Regardless of the laboratory’s level of control over sampling activities, all the requirements of
this section are essential to ensure sample integrity and valid data and shall be followed by the
laboratory. Sampling performed by Teklab, Inc. is governed by SOP 1150. Field sampling and
any laboratory sub-sampling necessary to obtain sample aliquots for testing are covered in SOP

1150.

24.1

24.2

Sampling Containers and Kits

The laboratory offers clean sampling containers and kits for use by clients.
See the following Teklab SOPs for more information:
1081 Sample Kit Preparation
I fieati
1083 5035 Sampling Kit Preparation
1090 Landfill Sample Bottles

Sampling Plan

The laboratory uses sampling plans provided by clients or prepared in consultation with
the client. The plan must include any factors that must be controlled to ensure the
validity of the test. Sampling plans and written sampling procedures are used for
sampling substances, materials or products for testing. The plan and procedures are
made available at the sampling location.

The laboratory’s procedures for dealing with non-conformances are used when the client
requests any deviations from the sampling plan or sampling procedures. The requests
are documented and included in the final test report.
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See the following Teklab SOPs for more information:
1150 Sampling Instructions
1151 Groundwater Sampling

Section 25 — Sample Receipt and Storage
(TNI'V1:M2 — Section 5.8 and Section 1.7.4 of TNI V1:M4)

This section applies to samples received by Teklab and will be used to guide clients in sampling
requirements specified in the "Federal Register, 40 CFR Part 136, Table II". Teklab does not
reuse sample containers at this time except for air. See SOP 6000 SiloniteTM canisters for
cleaning procedures for air containers.

25.1

25.1.1

25.1.2

25.2

Sample Receipt

When samples are received at the laboratory, the chain-of-custody is reviewed, the
condition is documented, samples are given unique identifiers, and they are logged into
the sample tracking system.

Chain of Custody

A customer service specialist or their designated representative indicates receipt of
samples by signing the accompanying custody form. The supervisor or project manager
reviews the signed form. The original signed custody form becomes part of the final
data package that is reported to the client. The laboratory scans and files a copy of the
signed custody form along with the final report as a permanent record of the sample
receipt.

Legal/Evidentiary Chain of Custody

The laboratory has procedures for legal chain of custody services. If samples are noted
as being used for legal/evidentiary purposes, special chain of custody procedures are
put into place by the laboratory. See SOP1065 “Legal or Evidentiary Custody” for more
information.

Sample Acceptance

Procedures for opening shipping containers and examining samples are provided in
SOPs 1110 “Sample Pickup and Delivery” and 1070 “Sample Acceptance”.

Teklab has a sample acceptance policy that is made available to sample collection
personnel (See SOP 1070 Sample Acceptance). It emphasizes the need for use of water
resistant ink, providing proper documentation (to include sample ID, location, date and
time of collection, collector's name, preservation type, sample type and any special
remarks about the sample), labeling of sample containers to include a unique sample ID,
use of appropriate containers, adherence to holding times, and sample volume
requirements. In addition, the laboratory has nonconformance/corrective action
procedures to handle samples that do not meet the requirements above or show signs of
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25.2.1

25.3

damage, contamination or inadequate preservation. Data will be appropriately qualified
where samples are reported that do not meet sample acceptance requirements.

On samples receipt the laboratory checks for the conditions above and logs the
applicable information into the LIMS Sample Checklist. This checklist becomes part of
the final report. Criteria regarding preservation, holding time and sample volume
requirements can be found in 1000 series SOP Appendix B

If these conditions are not met, the laboratory follows SOP1070 and the client is
contacted prior to any further processing, then
1) the sample is rejected as agreed with the client,
2) the decision to proceed is documented and agreed upon with the client,
3) the condition is noted on the Chain of Custody form and/or lab receipt
documents, and;
4) the data are qualified in the case narrative or sample checklist of the final
report.

Preservation Checks

See 1000 series SOP Appendix B for information on preservation requirements.
Sample ldentification

The customer service specialists use LIMS to maintain an electronic log book to record,
for each sample, the person delivering the sample, the person receiving the sample, the
date and time received, source of sample, sample identification and a unique laboratory
ID code. The laboratory ID code is used as the link that associates the sample with the
field ID code, the date and time of sample collection, the date and time of sample
receipt, the requested analysis (including applicable approved test method numbers),
any comments resulting from inspection for sample rejection, and other related
laboratory activities. The laboratory ID code is transferred to all sub-samples, extracts,
and digestates. The custodians document the condition of the sample upon receipt (i.e.
unsealed, broken container, etc.). A standardized format is used for the electronic log-in
book.

Each sample container is identified by affixing a durable label which specifies the unique
LIMS generated laboratory ID code for each container. The LIMS generated laboratory
ID code includes the work order number, the lab number and the container identifier.

A work order number is generated by the LIMS system. The first two digits in the work
order number indicate the year the sample was received by the laboratory, the third and
fourth digit indicate the month received, the remaining four digits indicate the
consecutive COC number for the month. Following the work order number, LIMS
generates a consecutive lab number for each sample on the COC preceded by a dash.
The lab number is followed by a letter to uniquely identify each sample fraction received.
When 2 containers or vials are received for the sample fraction, the bottle labels are
numbered (i.e. 1 of 2, 2 of 2) so that the analyst can document from which sample
container or vial any sub-sample was taken.
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254

25.5

All documentation received regarding the sample, such as memos or chain of custody,
are scanned and retained with the final report on the Teklab Inc Server.

Sample Aliquots / Subsampling

In order for analysis results to be representative of the sample collected in the field, the
laboratory has subsampling procedures. See SOP1150 for more information.

Sample Storage

Clean, dry, isolated cabinets and/or refrigerators that can be securely locked from the
outside are designated as a "sample storage security areas". In the Teklab Air
Laboratory, and the Kansas, Downers Grove and Springfield Service Centers, the entire
facility is considered secure. The laboratory limits access to authorized laboratory
personnel only. During operating hours, all samples remain in the laboratory secure
areas. During non-operating hours, all samples are locked in the storage refrigerators or
cabinets in the laboratory secure areas. The laboratory controls and documents access
to all samples and sub samples designated as litigation samples by the client. Details
can be found in SOP 1065 “Legal or Evidentiary Custody *“.

The client must inform the laboratory of any heat-sensitive, light-sensitive, radioactive, or
other sample materials having unusual physical characteristics or that require special
handling. The custodian shall ensure samples are properly stored and maintained prior
to analysis.

The custodian distributes samples to the laboratory supervisor or the appropriate
laboratory cooler (or his or her representative) responsible for the lab analysis. Sample
transfers within the laboratory are monitored by a sample custodian using the LIMS
sample tracking system. Where possible, distribution of samples to the analyst
performing the analysis must be made by the custodians.

Laboratory personnel are responsible for the care and custody of the sample once they
receive it. They must be prepared to testify that the sample was in their possession and
in view or secured in the laboratory at all times from the moment it was received from the
custodian, until the completion of the analysis.

Drinking water Bacteria samples are delivered to the Microbiology laboratory
immediately upon receipt. They are then logged into the LIMS, prior to analysis.
Aqueous and solid samples to be analyzed for Fecal Coliform are stored separately from
potable water samples.

The laboratory provides sample storage facilities that prevent cross-contamination of
samples and meet the conditions specified by preservation protocols. Samples are
stored away from all standards, reagents, food and other potentially contaminating
sources. Sample fractions, extracts, leachates and other sample preparation products
are stored according to this section, SOP1120 or according to specifications in the
approved test method. The laboratory verifies that cross-contamination between
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25.6

25.7

samples has not occurred through the examination of storage areas or through the
review of analytical data on laboratory blanks that are stored with samples.

Once the sample analyses are completed, the unused portion of the sample, together
with all identifying labels, must be returned to the custodian. The returned, tagged
sample/s should be retained in the custody room for a period of 30 days for aqueous and
drinking water samples and no less than 2 weeks for solids and special wastes. Solids
and special wastes are transferred to a storage shed where they are held for an
additional 4 weeks when more room is needed in the walk in cooler (unless otherwise
requested by the client). Volatile air samples are retained for three days after the final
report is issued to the client and then disposed of. Litigation samples are retained until
permission is given from the proper authority (See SOP1065 “Legal or Evidentiary
Custody” for more information on Litigation Samples).

See SOP1120 “Sample Storage, Retention and Disposal” for more information.
Sample Disposal

Teklab complies with all applicable federal, state and local laws concerning the handling
and disposal of hazardous waste. Teklab also complies with all applicable laws
concerning the generation of air pollutants. All laboratory samples are disposed of
according to Federal, State and local regulations. Procedures are described in SOP1120
“Sample Storage, Retention and Disposal’ and SOP1130 “Waste Disposal” for the
disposal of samples, digestates, leachates, and extracts. Records for sample disposal
are kept indefinitely

Sample Transport

Samples that are transported under the responsibility of the laboratory, where
necessary, are done so safely and according to storage conditions. This includes moving
bottles within the laboratory. Appropriate DOT shipping instructions will be available to
clients upon request. Specific safety operations are addressed outside of this document.

Sample shipping procedures are described in SOP 1100 Subcontracting and Shipping.

Section 26 - QUALITY ASSURANCE FOR ENVIRONMENTAL TESTING
(TNI'V1:M2 — Section 5.9 and Section 1.7.2 and 1.7.3 of TNI V1: M4)

26.1

-

DEFINITIONS

Quality Control Indicators (QCI); such as Trip Blanks (TB), Duplicates (Dup), Initial Calibration
Verification (ICV), Continuing Calibration Verification (CCV), Laboratory Control Blanks (LCB),
Laboratory Control Samples (LCS), Standard Reference Materials (QC sample) and Matrix
Spikes/Matrix Spike Duplicates (MS/MSD) will be analyzed to assess the quality of the data
resulting from the field sampling program and in-house analysis.

Trip blanks (Equipment Blanks):
A trip is used to identify contamination from transport, shipping and site conditions. Trip
blanks are analyte-free water taken to the field and returned to the laboratory unopened

atrip blank is used
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for analysis, to determine if contamination has occurred. Equipment blanks are used to
identify contamination from sampling procedures. Equipment blanks are opened in the
field, poured appropriately over or through the sample collection device and brought in
for analysis to determine if contamination has occurred.

Field Blanks:

A Field Blank is exposed to the same field conditions as the sample, opened in the field.
Its purpose is to assess the potential for field contamination.

Duplicate samples:

Analyzed to check for sampling and analytical reproducibility. Field duplicates are taken
during sample collection. Internal duplicates are analyzed in the laboratory by splitting
the sample and analyzing each split as an independent sample. See applicable SOP for
frequency of matrix spike duplicates by analysis.

LCB (laboratory control blanks) or MBLK (method blanks):

A LCB is used to check contamination in the laboratory and is taken through the entire
analytical procedure. The method blank consists of a matrix that is similar to the
associated samples and is known to be free of the analytes of interest. These samples are
used to verify the purity of all chemicals and reagents used in the methodologies and to
prove the absence of contamination during the analytical procedure.

LCS samples (Laboratory control samples):

The LCS is prepared from a matrix that is similar to the associated samples known to be
free of the analytes of interest and spiked with known and verified concentrations of
analytes. This sample is then taken through the entire analysis to determine batch
acceptance.

QC samples:

QC samples are purchased from an independent source to verify analytical procedures and
calibrations. All QC samples must be NIST traceable reference materials, when available.

If a QC sample is not taken through the entire sample preparation procedure and is used
for calibration verification (ex. GFAA), a LCS which has been taken through the entire
procedure must also be analyzed.

Matrix spikes:
These provide information about the effect of the sample matrix on the preparation and

measurement methodology. All matrix spikes and matrix spike duplicates are hereafter
referred to as MS/MSD samples. These samples are always run with another aliquot of
the sample that is not spiked. Spiking a sample tells us what effect the sample matrix
(i.e. aqueous, solid, non-aqueous liquid) has on the parameter being measured.
Sometimes the sample matrix will hide a parameter; a matrix spike will help identify this
effect by showing a low recovery. Because matrix spikes give more information about
the sample and its matrix, they are preferred to running duplicates. Some analysis (pH
and Temp for example) do not lend themselves to matrix spikes very easily, therefore
some analysis does not use matrix spikes (inorganic/physical analysis only).
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NOTE:

Batch:
Environmental samples that are prepared and/or analyzed together with the same
process and personnel, using the same lot(s) of reagents.

Prep Batch:
Composed of one (1) to twenty (20) environmental samples of the same quality systems

matrix, meeting the above mentioned criteria and with a maximum time between the
start of processing of the first and last sample in the batch to be twenty-four (24) hours

Analytical Batch:

Composed of prepared environmental samples (extracts, digestates or concentrates)
which are analyzed together as a group. An analytical batch can include prepared
samples originating from various quality system matrices and can exceed twenty (20)
samples.

TCLP METALS AND ORGANICS: Every unigue TCLP sample matrix will be run both with
and without matrix spikes, under direction of US EPA SW-846. However, as generally
accepted laboratory practice, Teklab will not run TCLP matrix spikes on every sample,
unless requested by the client. The frequency of matrix spiking (detailed in the applicable
SOP) will be followed unless otherwise requested.

Some clients may request specific types of quality control analysis. Those instances

will be handled on a case by case basis.

26.2

Essential Quality Control Procedures

Teklab Inc has procedures for monitoring the validity of the testing it performs. The
gualities of test results are recorded in such a way that trends are detectable, and where
practicable, are statistically evaluated. To evaluate the quality of test results, the laboratory
utilizes various evaluation aids such as certified reference materials, proficiency testing samples
and control charting.

Quality control data are analyzed and when found to be outside pre-defined criteria, action is
taken to correct the problem and to prevent incorrect results from being reported. Data
associated with quality control data outside of criteria and still deemed reportable will be
qualified so the end user of the data may make a determination of the usability of the data -
see Section 27 — “Reporting of Results”.

The quality control procedures specified in test methods are followed by laboratory
personnel. The most stringent of control procedures is used in cases where multiple
controls are offered. If it is not clear which is the most stringent, that mandated by test
method or regulation is followed.

Teklab utilizes the quality control procedures set forth in this section if the approved test
method does not specify any quality control procedures or the quality control procedures
contained in the approved test method are less stringent.
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26.3

Teklab assesses and evaluates the results of all quality control procedures on an on-going
basis.

A)  Written procedures to ensure that all results from all quality control
procedures are reviewed and the decision made to accept, reject, or qualify
sample data before the data is reported.

B)  Written criteria for accepting, rejecting, or qualifying sample data based on
each quality control procedure.

i) Teklab uses the acceptance criteria contained in the approved test
method for evaluating the results of each of the quality control
procedures and for accepting, rejecting, and qualifying sample data.

ii) If the approved test method does not specify the criteria for evaluating
the results of each of the quality control procedures and for accepting,
rejecting, and qualifying data, Teklab establishes written criteria.

C) If a quality control procedure results in the laboratory rejecting or qualifying
sample data, the laboratory may implement corrective actions. When
analyzing reference materials, the laboratory uses the acceptance criteria
supplied by the manufacturer.

D) The laboratory completes corrective actions and maintains written records as
required in Section 5 of this manual.

Written procedures to monitor routine quality controls including acceptance criteria are
located in the test method SOPs, except where noted, and include such procedures as:

use of laboratory control samples and blanks to serve as positive and negative
controls for chemistry methods;

use of laboratory control samples to monitor test variability of laboratory results;

use of calibrations, continuing calibrations, certified reference materials and/or PT
samples to monitor accuracy of the test method,;

measures to monitor test method capability, such as limit of detection, limit of
guantitation, and/or range of test applicability, such as linearity;

use of regression analysis, internal/external standards, or statistical analysis to
reduce raw data to final results;

use of reagents and standards of appropriate quality and use of second source
materials as appropriate;

procedures to ensure the selectivity of the test method for its intended use;

measures to assure constant and consistent test conditions, such as temperature,
humidity, etc., when required by test method;

Internal Quality Control Practices

Analytical data generated with QC samples that fall within all prescribed acceptance
limits indicate the test method is deemed to be in control.

QC samples that fall outside QC limits indicate the test method are deemed to be out of
control (nonconforming) and that corrective action is required and/or that the data are
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26.3.1

qualified (see Section 11 — “Control of Nonconforming Environmental Testing Work” and
Section 13 - “Corrective Actions”).

Detailed QC procedures and QC limits are included or referenced in test method
standard operating procedures (SOPs), or where unspecified in the SOPs, are detailed
in the method.

See applicable SOP for Duplicate and Matrix Spike concentrations and frequency.

General Controls

Teklab follows the quality control procedures and quality control indicators (QCI) specified
below:

Laboratory Control Blank (LCB)

A minimum of 1 laboratory control blank (LCB) is analyzed with each preparation batch of
environmental samples and carried through the entire analytical process. LCBs are not
required for approved test methods, including but not limited to: pH, temperature and
conductivity, for which method blanks are not appropriate. For analysis in which no
separate preparation method is used, LCBs are prepared at the beginning each batch
and once every 20 samples in between.

A) A batch of drinking water sample data meets the requirements of this section
only when the method blank does not contain an analyte of interest at a
concentration greater than the MDL.

B) A batch of environmental sample data, except for drinking water sample data,
meets the requirements of this section when the method blank does not contain
an analyte of interest at a concentration greater than the highest of the

following:

i) The MDL or PQL whichever the client requires for the reporting limit

0)) 10% of the regulatory limit for that analyte, or

iii) 10% of the measured concentration for that analyte in any

environmental sample in the batch.

C) The provisions of subsection 26.2.1 Laboratory Control Blank(B) do not apply in
those instances where the method blank criteria have not been met and there
are non-detect results for the corresponding analyte in the environmental
samples associated with the method blank. In such instances, the non-detect
results may be reported with a comment in the sample narrative.

D) The following corrective actions are to be taken when (26.2.1 Laboratory
Control Blank)(A), (B), or (C) above are not met:

i) The run of analysis is terminated (and no sample results are
reported);
i) The source of the contamination is identified, eliminated and

documented;
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iii) The samples are reanalyzed and results are reported only after the
conditions of (26.2.1 Laboratory Control Blank)(A), (B) or (C) above
are met.
iv) If corrective actions cannot be taken (i.e. insufficient sample), the

results may be reported with the appropriate qualifiers.

Matrix spikes (MS)

Matrix Spikes are performed at a rate of one per 20 or fewer environmental samples per
matrix type, per sample extraction or preparation procedure.

A)

B)

C)

D)

E)

F)

The laboratory utilizes the spiking analytes specified in the approved test
method, except when the approved test method indicates that all method
analytes are to be matrix spiked. In such cases the laboratory shall spike the
target analytes for the sample or any client requested analytes.

If there are no specified spiking analytes, the laboratory spikes per the
following:

i) For those components that interfere with an accurate assessment
such as spiking simultaneously with technical chlordane, toxaphene
and PCBs, the spike or spikes are chosen that represent the
chemistries and elution patterns of the components to be reported.

ii) For those test methods that have extremely long lists of analytes, a
representative number are chosen using the following criteria for
choosing the number of analytes to be spiked.

a. For methods that include 1-10 targets, all components are
spiked,;

b. For methods that include 11-20 targets, at least 10 or 80%,
whichever is greater are spiked,

c. For methods with more than 20 targets, 16 or more components
are spiked.

The laboratory selects samples on a rotating basis to receive matrix spike
analysis from among various client samples, waste streams, monitoring
locations and other applicable locations. Matrix spikes are selected randomly,
unless specified by the client.

TS Ilqu uired-in see_laen 1g| of this "'al nuall the p|ee|e. dure-used-to-select-the

Matrix spikes are not required for approved test methods in which materials for
matrix spiking are not available, including but not limited to: total suspended
solids, total dissolved solids, total volatile solids, flash point, reactivity, pH
color, odor, temperature, dissolved oxygen and turbidity.

Matrix spike recoveries are within the acceptance limits when:
)] They are within the limits given in the approved method (when
available), laboratory established limits, or those given by laboratory
generated control charts, or
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ii) The matrix spike concentration is less than 20% of the sample

concentration, or
iii) a diluted sample, which is bench spiked, shows a spike recovery

G)

within the acceptance criteria given in (F)(i) above. (Note: the
reporting limit must be elevated by the dilution factor.)

The following corrective actions are taken when (F)(i), (i), (iii) above are not
met:

)] The samples are reanalyzed, if necessary, and results are reported
only after the conditions of (F)(i), (i) or (iii) above are met, or
ii) Sample results are qualified, when reporting to customer, as

showing adverse matrix effects.

Matrix spike duplicates (MSD)/sample duplicates

MSDs or Sample duplicates are performed at a rate of one per 20 or fewer
environmental samples per matrix type, per sample extraction or preparation procedure.

A)

B)

C)

D)

E)

Matrix spike duplicates are performed on the same environmental sample
chosen for matrix spike analyses.

Samples are selected on a routine basis to receive sample duplicate analyses
from among various client samples, waste streams, monitoring locations and
other applicable locations. Matrix spike duplicates and/or matrix duplicate
samples are selected randomly, unless specified by the client.

The laboratory documents, as required in section 10 of this manual, the
procedure used to select the sample for matrix spike duplicates or sample
duplicate analysis.

Relative Percent Differences (RPD) are within the acceptance limits when they
are within the limits given in the approved method or those given by laboratory
generated control charts. The matrix duplicate provides a usable measure of
precision only when target analytes are found in the sample chosen for
duplication.

The following corrective actions are to be taken when (D) above is not met:

i) The sample is reanalyzed, if necessary and results are reported only
after the conditions of (D) above are met.

ii) Sample results for matrix spike duplicates or sample duplicates
RPD, which do not meet the acceptance criteria of (D), are to be
qualified when reporting to the customer as showing adverse matrix
effects or problems with the samples composition.

Laboratory control samples (LCS)

LCSs are analyzed at a minimum of one per preparation batch, except for analytes for
which spiking solutions are not available such as, total volatile solids, pH, color, odor,
temperature, dissolved oxygen or turbidity. In those instances, for which no separate
preparation method is used, the batch is defined as environmental samples that are
analyzed together with the same method and personnel, using the same lots of
reagents, not to exceed the analysis of 20 environmental samples. Air Testing: If a
calibration solution must be used for the LCS, the client shall be notified prior to the start
of analysis. Also the concentration of the LCS shall be relevant to the intended use of
the data and either at a regulatory limit or below it.
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A)

B)

C)

D)

E)

F)

The laboratory may use the results of these LCS analyses to determine
batch acceptance.
The LCS is a quality system matrix, known to be free of analytes of interest,
spiked with a known and verified concentration of analytes. All analyte
concentrations must be within the calibration range of the methods. The
components to be spiked shall be as specified by the mandated test method
or other regulatory requirement or as requested by the client. In the absence
of specified spiking components, the laboratory shall spike per the following:
i) For those components that interfere with an accurate assessment
such as spiking simultaneously with technical chlordane, toxaphene
and PCBs, the spike or spikes are chosen that represent the
chemistries and elution patterns of the components to be reported.
ii) For those test methods that have extremely long lists of analytes, a
representative number are chosen. The analytes selected shall be
representative of all analytes reported. The following criteria shall be
used for determining the minimum number of analytes to be spiked.
a. For methods that include 1-10 targets, all components are
spiked;

b. For methods that include 11-20 targets, at least 10 or 80%,
whichever is greater are spiked,;

c. For methods with more than 20 targets, 16 or more components
are spiked.

The laboratory may use the matrix spike samples as specified in subsection
26.2.1 Matrix Spikes (A) as a LCS when the matrix spike acceptance criteria
are as stringent as the LCS acceptance criteria. However, if the laboratory
prepares a LCS, the laboratory shall analyze the LCS and use the results to
determine batch acceptance. The laboratory shall not use the analyses of
matrix spike samples as specified in subsection 26.2.1 Matrix Spikes (A) to
override, ignore, or replace an LCS analysis that fails to meet the
acceptance criteria. (If there is insufficient sample for reanalysis and the
client is unable to re-sample, the data must be reported to the client with the
appropriate qualifiers indicating the QC deviation. In control matrix spike
and surrogate recoveries will help support the batch acceptance).

The analytes must be obtained from a second source if the LCS is to be

used to verify the instrument calibration.

LCS recoveries are within the acceptance limits when they are within the

limits given in the approved method (when available), laboratory established

limits, those given by laboratory generated control charts, or client specified
assessment criteria.

The following corrective actions are to be taken when (E) above is not met:

i) The run of analysis is terminated (and no sample results are
reported);

i) The reason for the unacceptable recovery is identified, eliminated
and documented;

iii) The sample batch is reanalyzed and results are reported only after
the conditions of (E) above are met.

iv) If corrective actions cannot be taken (i.e. insufficient sample), the

clients involved are contacted and the samples are recollected or the
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G)

Surrogates

results are reported with the appropriate qualifiers, according to the

client’s instructions.
If a large number of analytes are in the LCS, it becomes statistically likely
that a few will be outside control limits. This may not indicate that the system
is out of control; therefore, corrective action may not be necessary. Upper
and lower marginal exceedance (ME) limits determine when corrective
action is needed. A ME is defined as being beyond the LCS control limit (3
standard deviations), but within the ME limits. ME limits are between 3 and 4
standard deviations around the mean. Marginal exceedances must be
random. If the same analyte exceeds the LCS control limit consecutively, it is
an indication of a systemic problem. Marginal exceedance limits can be
determined by using the control charting feature in Teklab LIMS. It is the
responsibility of the laboratory supervisor utilizing a ME allowance, to monitor
the LIMS data and assure random behavior. The number of allowable
marginal exceedances is as follows:
>90 analytesin LCS, 5 analytes allowed in ME of the LCS control limit;
71-90 analytes in LCS, 4 analytes allowed in ME of the LCS control limit;
51-70 analytes in LCS, 3 analytes allowed in ME of the LCS control limit;
31-50 analytes in LCS, 2 analytes allowed in ME of the LCS control limit;
11-30 analytes in LCS, 1 analytes allowed in ME of the LCS control limit;
<11 analytesin LCS, 0 analytes allowed in ME of the LCS control limit.

ounkrwhrE

Surrogate compounds are added to all samples, standards, and blanks whenever
possible, when conducting analysis by approved test methods utilizing organic
chromatography.

A)

B)

C)

The compounds specified are chosen to represent the various chemistries of

the target analytes in the method or the measurement quality objectives.

They are often specified by the mandated method and are deliberately

chosen for their being unlikely to occur as an environmental contaminant.

Often this is accomplished by using deuterated analogs of select

compounds.

The surrogate recoveries are within the acceptance limits when they are

within the limits given in the approved method or, if not specified, the limits

given by the laboratory generated control charts.

The following corrective actions are to be taken when (B) above is not met:

i) If the surrogates are out of control for a method blank or LCS, the
associated batch must be evaluated to determine if this affected any
of the individual sample results. Any affected samples must be
reanalyzed, if possible. If the second run of analysis shows
acceptable recoveries, the reason for the initial poor recoveries must
be determined, eliminated and documented. The analysis with the
acceptable result is to be reported.

1)) Sample results with out of control surrogates must be qualified when
reporting to the customer as showing adverse matrix effects.

Teklab monitors tabulations and quality control charts of the results from all quality
control indicators via the LIMS
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26.4

A) For each approved test method, or combination of similar test methods; and
B) For each matrix.

Tabulations, quality control charts or any combination of tabulations and quality control
charts of results of quality control indicators include or are linked electronically to the
following information:

A) Title;

B) Identification of standard operating procedures (SOP) which requires collection
of quality control procedure data;

C) Name of quality control procedure being tabulated,;

D) Analytical method;

E) Analyte;

F) Analyte units of measure;

G) Matrix;

H) Fortification concentration;

) Mean;

J) Standard deviation;

K) Upper control limit (UCL);

L) Lower control limit (LCL);

M) Upper warning limit (UWL);

N) Lower warning limit (LWL);

O) Date of analysis;

P) Sample/QC Sample ID;

Q) Analyst’s identification;

References for Minimum QC Reguirements:

The individual and overall level of QC effort will be, at a minimum, equivalent to the level
of QC effort specified under the NELAP certification program. The level of QC effort for
samples not covered by NELAP certification will be, at a minimum, the QC required by
the specified test method (“SW-846, Standard Methods for the Examination of Water,
Wastewater”, or “Methods for Chemical Analysis of Water and Wastewater” EPA 600).
The level of QC effort for testing TCLP organic (Volatile, Semi-Volatile and
Pesticide/Herbicide and PCB) will conform to Protocols of SW-846.

Accuracy, Precision and Sensitivity of Analysis

The fundamental QA/QC objective with respect to accuracy, precision and sensitivity of
laboratory analytical data is to achieve the QC acceptance criteria of the analytical
protocols. The accuracy, precision and sensitivity of all parameters are listed or referenced
in the individual SOPs

Proficiency Test Samples or Interlaboratory Comparisons

Laboratory performance is monitored internally through the review of worksheets or
batches, examination of analyst techniques, internal blind QC samples and participation
in performance evaluation studies (PTs). Examples of this are performance studies from
approved TNI PT providers, such as WP, WS, AE and RCRA studies and client provided
blind Quality Control studies. These studies are intended to evaluate laboratory
performance and help identify problems that exist.
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26.4.1

When a regulatory program has additional PT requirements for FOPTs not covered by
the TNI standard, then the laboratory shall follow those requirements.

Compliance to Accreditation Requirements

The laboratory must successfully analyze at least two TNI-compliant PT samples per
calendar year for each field of accreditation where corresponding FOPTs exist in the TNI
FoPT tables and for which the laboratory seeks to obtain or maintain accreditation. An
exception is made for analytes where there is no PT available from any PTPA approved
PT provider at least twice per year. In such cases the laboratory will run the PTs in the
minimum time frame the PTs are available and not at all if they are not available.

For initial accreditation(s) the laboratory shall direct the PT Provider to provide all
relevant PT study results to the AB to support their accreditation application.

The laboratory shall report results in such a way that there is a specific match between
the analytical result for the FOPT and the corresponding Field of Accreditation for which
the PT sample was analyzed.

The successive PTs are analyzed at a maximum of 7 months apart with a minimum of 7
days between. When the PT is being used for corrective action to reinstate accreditation
or when applying for initial accreditation, the dates of successive PT samples for the
same accreditation FOPT is at least 7 days apart.

To obtain and/or maintain TNI accreditation Teklab must also:

a. Successfully complete two PT studies for each requested PT field of testing
within the most recent three rounds attempted.

b. Have the most recent three rounds attempted occurring within 18 months of the
laboratory’s application date.

c. The opening date of the second study must be at least seven (7) calendar days
after the closing date of the first study.

d. Continue to complete PT studies for each PT field of testing and maintain a
history or at least two acceptable PT studies for each field of testing out the most
recent three.

e. Obtain PT samples from an TNI PTOB/PTPA approved PT Provider.

Authorize the PT provider to release all accreditation and remediation results and

acceptable/not acceptable status directly to their NELAP primary accrediting

authority in addition to Teklab.

g. Ensure that all PT samples are handled in the same manner as real
environmental samples utilizing the same staff, methods, procedures, equipment,
facilities and frequency of analysis, as normally used for routine analysis of that
analyte and matrix type.

h. The laboratory shall also handle and prepare the PT study samples in
accordance with the instructions provided by the PT Provider.

i. Ensure that corrective actions are taken for any failed studies, including
determining root cause of the failure. Ensure that documentation of the any
corrective actions is provided to the primary accrediting authority.

-
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j-  Make available to the assessors of the Primary Accrediting Authority, during on-
site audits of Teklab, all laboratory records related to the PT samples and their
reporting.

A laboratory seeking to have its accreditation reinstated for an FoPT after suspension,
revocation or after suspension due to not supplying a requested corrective action report, shall
meet the requirements for continued accreditation as described in Section 5.2 of the TNI 2016
Standard (V1M1).

26.4.2 PT Sample Handling and Analysis

Proficiency Testing (PT) samples are treated as typical samples in the normal production
process where possible, including the same analysts, preparation, calibration, quality
control and acceptance criteria, sequence of analytical steps, number of replicates, and
sample log-in. PT samples are not analyzed multiple times unless routine environmental
samples are analyzed multiple times. Where PT samples present special problems in
the analysis process, they will be treated as laboratory samples where clients have
special requests.

The type, composition, concentration and frequency of quality control samples analyzed
with the PT samples are the same as with typical samples.

Prior to the closing date of a study, Teklab personnel must not:

e Subcontract analysis of a PT sample to another laboratory being run for
accreditation purposes.

e Knowingly receive and analyze a PT for another laboratory being run for
accreditation purposes.

e Communicate with an individual from another laboratory concerning the analysis of
the PT sample.

e Attempt to find out the assigned value of a PT from the PT Provider.

For chemistry PT results where the concentrations are below the calibration range
established by the initial calibration curve, the following actions are acceptable:

a) the laboratory may re-scale its initial calibration curve to bracket the concentration of
the PT sample result; or

b) the laboratory may report the results, as measured with the initial calibration curve,
without qualification to the PT Provider, provided the laboratory adheres to the
requirements noted in 26.4.3 below.

26.4.3 PT Reporting Procedure (TNI 2016 V1M1 Section 4.2)

Teklab shall evaluate and report the analytical result for accreditation Fields of
Proficiency Testing (FoPT) as follows:

a) If the analytical result is a numeric value above or equal to the PTRL, the laboratory
shall report the value. If the PTRL is less than the laboratory’s LOQ, the laboratory shall
report the result without the qualification of result required in Volume 1, Module 4 of the
2016 TNI Standard.
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b) If the analytical result is a numeric value below the PTRL, the laboratory shall report
one of the following:

l. <PTRL or,

II.  the obtained analytical result, if the result is between the LOQ and the PTRL,
or,

ll.  <LOQ, if the analytical result is below the LOQ and the PTRL.
c) If the analytical result is a “non-detect”, the laboratory shall report one of the following:
.  <PTRL,or
. <LOQ*

NOTE: ** In the case where the laboratory LOQ is greater than the PTRL: If the
laboratory chooses to report a value of <LOQ and the analyte is present above the
PTRL, the result will be scored as “Not Acceptable” by the PT Provider.

The PTRL value shall not be adjusted for sample amount used or percent moisture.

The laboratory shall report the analytical results for accreditation and experimental
FoPTs to the Proficiency Testing Provider (PTP) on or before the closing date of the
study using the reporting format specified by the PTP.

On or before the closing date of the study, the laboratory shall authorize the PTP to
release the laboratory’s final evaluation report directly to the laboratory’s Primary
Accreditation Body (AB)

Teklab must ensure that corrective actions are taken for any failed studies, including
determining root cause of the failure. It must also ensure that documentation of the any
corrective actions is provided to the primary accrediting authority. The laboratory
institutes corrective action procedures for failed PT samples following the guidelines in
Section 13 — “Corrective Action”. When requested, the root cause investigation and
corrective action documentation shall be provided to the Primary AB within thirty (30)
calendar days of the request.

The laboratory must maintain a copy of the online data entry summary when the PT
results are submitted online. These data summary documents are stored on the server
in the applicable Proficiency Testing folder. Electronic copies of PT data and
documentation are stored on the server or storage hardware indefinitely.

When requested, the laboratory shall submit ‘analytical data packages’ (however
named) to the accrediting authority for analytes/methods that are not readily available on
Performance testing studies.
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26.5

26.6

Teklab must make available to the assessors of the Primary Accrediting Authority, during
on-site audits of Teklab, all laboratory records related to the PT samples and their
reporting.

Data Review

The laboratory reviews all data generated in the laboratory for compliance with SOP,
laboratory and, where appropriate, client requirements. See SOP1290 for information on
data review.

Water Quality

Three water sources are in use at the Teklab, Inc. Collinsville facility: general deionized water,
volatiles lab deionized water, and metals lab deionized water.

a.

General laboratory deionized water produced by running tap water through an activated
carbon filter (tank 1) followed by a cation exchange resin bed filter (tank 2) followed by
an anion exchanged resin bed filter (tank 3) followed by two mixed bed resin filter (tank
4 and 5). Tank 5 serves as a backup tank. Tank 4 and 5 are monitored to ensure the
resistivity is greater than 1 megohm-cm. An audible alarm will sound if resistivity is less
than 1 megohm-cm.

Volatiles lab deionized water uses general laboratory deionized water as the feed water
then passes it through one more activated carbon filter, to remove all trace amounts of
organics, then passes through a 0.45um filter to trap any carbon residue that may leave
the carbon filter. This water has a minimum quality of medium water quality.

Metals lab deionized water uses general laboratory water as the feed water then
passes through a Thermo brand “high capacity” 2 bed resin filter followed by 2
Thermo brand “ Ultrapure DI” filters with mixed resin beds. This water passes
through an in-line resistivity meter, where all readings are greater than 15
megohm-cm with typical readings of 18megohm-cm. This water meets high
guality water specifications.

Section 27 — Reporting the Results
(TNI'V1:M2 — Section 5.10)

The result of each test performed is reported accurately, clearly, unambiguously, and objectively
and complies with all specific instructions contained in the test method. Laboratory results are
reported in a test report that includes all the information requested by the client and necessary
for the interpretation of the test results and all information required by the method used. See
SOP#1290 for more information on reporting of results.

The laboratory pays particular care and attention to the arrangement of the report, especially
with regard to presentation of the sample results and ease of assimilation by the reader. The
format is carefully and specifically designed for each type of approved test method carried out,
but the headings are standardized as far as possible.
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27.1

Test Reports

The laboratory issues sample data or sample result reports accurately and in a manner
that is understandable to the recipient. Each test report generated contains the following
information (unless the laboratory has a valid reason for not doing so, such as a written
agreement with the client).

Name, address and phone number of the laboratory;
Name and address of client and project;

The TNI logo with the phrase “NELAP accredited Laboratory”. The laboratory’s
accreditation number appears on the case narrative page of each report;

Unique identification of the report (such as work order number) and of each page
and identification of the total number of pages. Each page in each section is
identified as a number of the total report pages, for example 3 of 10 or 1 of 20.

Report title, such as “Laboratory Results”;
Description and identification of samples (including client ID code);

Date of sample receipt, sample collection and sample analysis (time of sample
collection, if provided by client, and time of sample preparation (if requested by the
client) and analysis, if the required holding time for either activity is less than or equal
to 48 hours);

Approved test method and preparation method utilized, including revision numbers;

Clear indication of TNI accredited analysis by listing the letters “NELAP” next to each
accredited analyte. Analytes that are not NELAP accredited are designated by an
asterisk in the certification column. An explanation of the asterisk is also noted in the
Definitions section of the final report;

Sample results with any failures or deviations from approved test methods or QC
criteria identified in the case narrative, sample narrative, and/or with data qualifiers;

Signature and name or electronic signature and name, and title of the individuals
accepting responsibility for the content of the report and date of issue;

Clear identification, including the lab name or accreditation number of any sample
results that were generated by a subcontracted laboratory;

A description of the calculations or operations performed on the data, a summary
and analysis of the data, and a statement of conclusions drawn from the analysis;

Identification of the reporting units, such as pg/L or mg/kg;

A statement that the report shall not be reproduced, except in full, without the written
approval of the laboratory, where appropriate;

Where applicable, a statement to the effect that the sample results relate only to the
analytes of interest tested or to the sample as received by the laboratory;

Where applicable, characterization and condition of the sample;
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27.2

27.3

o Where applicable, reference to sampling procedure; and

e Clear, unequivocal identification of analytical results generated by an approved test
method, for which the laboratory is accredited in accordance with the laboratory’s
accreditation.

Supplemental Test Report Information

When necessary for interpretation of the results or when requested by the client, test
reports include the following additional information:

a) deviations from, additions to, or exclusions from the test method, information on
specific test conditions, such as environmental conditions, and any non-standard
conditions that may have affected the quality of the results, and any information on
the use and definitions of data qualifiers;

b) a statement of compliance/non-compliance when requirements of the management
system are not met, including identification of test results that did not meet the
laboratory and regulatory sample acceptance requirements, such as holding time,
preservation, etc.;

¢) where applicable and when requested by the client, a statement on the estimated
uncertainty of the measurement is available

d) Teklab does not include opinions and interpretations in laboratory reports
e) additional information which may be required by specific methods or client;

f) qualification of results with values outside the calibration range as appropriate.
Environmental Testing Obtained from Subcontractors

When Teklab must subcontract analysis due to workload, need for further expertise,
temporary incapacity, or on a continuing basis, work is placed with a laboratory
accredited under NELAP for the test to be performed or with a laboratory that meets the
applicable statutory and regulatory requirements for performing the tests and submitting
the results of test performed.

All subcontracted analyses and the name of the subcontracted lab are documented in
the case narrative of the final report. Any non-NELAP accredited work is designated by
an asterisk in the certification column.

The intent to subcontract analysis is specified in the project quote when Teklab intends
to subcontract any part of a project. When possible, Teklab will advise the client in
writing of any subcontracted analysis.

Teklab maintains a register of all subcontractors that it uses for environmental tests and
a record of the evidence of compliance for each. The subcontractors may report their
results in writing or electronically. A copy of the subcontractor’s report is made available
to the client if requested. A record of subcontracted analysis is retained at Teklab and is
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27.4

274.1

27.5

27.6

archived in accordance with this manual. See Section 10 for more information on
Subcontracting.

Electronic Transmission of Results

The laboratory ensures that when clients require transmission of test results by
telephone, fax or other means, laboratory personnel follow documented procedures that
ensure the requirements of the TNI Standard and associated procedures to protect the
confidentiality and proprietary rights of the client are met (see Section 21-
“Environmental Methods and Method Validation”). All electronic transmissions are limited
to the contracting client and their designated recipients. Any transmission to a third party
requires written confirmation by the contracting client.

Electronic Data Deliverables (EDDs)

EDDs are client driven deliverables that can be produced in various file formats; such as
text and Excel files. EDDs, when requested by a client, are provided in addition to the
final report. EDDs are prepared using Microsoft Access/VBA, which exports the EDD
into the file type the client has requested. EDD files are prepared by Project Managers
for the client. Teklab’s IT Programmer develops the EDD per client request.

Some clients EDDs are developed to use Equis Data Processor (EDP)
software to check the EDD file using the client provided format and reference files. The
EDP software checks for, amongst other things, formatting errors and valid values.
Problematic EDDs are rejected and flagged for specific errors, helping facilitate any
corrections before the EDD is sent to the customer. All electronic transmissions follow
Section 27.4 above.

Amendments to Test Reports

Material amendments to a test report after it has been issued are made only in the form
of another document or data transfer. All supplemental reports meet all the requirements
for the initial report and the requirements of this Quality Manual.

See SOP1290 for more information on revised reports.

Electronic signatures

Electronic signatures used in LIMS reports are stored securely in the LIMS SQL tables.
Electronic signatures used for purposes out with the LIMS (e.g. signing SOPs, Teklab
correspondence) should be stored on the users U Drive.
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27.7 Report Signatories
Below is a list of parties authorized to release testing resuits to clients.

Elizabeth Hurley Director of Customer Service /&/Ma‘/wba o
Shelly Hennessy Project Manager W"ZTA u’“"“m”a’
Marvin Darling Project Manager W"“""’iﬁ;&»ﬁ
Emily Pohiman Project Manager M {) aﬂp\,_,
Aaron Renner Project M I

r ject Manager Lo / P

Section 28 - Safety

Safety is the number one priority of every employee at Teklab, inc. Teklab trains employees

to ensure that no work is performed in an unsafe environment. Where safety practices are
included as part of an approved test method, these practices are strictly foliowed. While more
specific safety criteria are not an aspect of this manual, laboratory personnel must always apply
appropriate safety practices.

The specifics of the Teklab safety program are detailed in the Teklab Chemical Hygiene Plan
and are defined by the Teklab Safety Officer at monthly safety meetings. Teklab complies with
and exceeds all applicable OSHA regulations concerning safe laboratory and workplace
operations. See SOP 1161 for more information on Safety.

Teklab’s Emergency Action Plan (EAP) is reviewed at least annually by the Safety Officer.

Fire/spilt drills are conducted annuaily.

Section 29 - Bibliography
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1. The 2016 TN} Standard Volume 1; Management and Technical Requirements for
Laboratories Performing Environmental Analysis
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Physical/Chemical Properties”, volumes 1A, 1B, and 1C, 3rd edition, Office of Solid Waste
and Emergency Response, Environmental Protection Agency.

3. “Standard Method for the Examination of Water and Wastewater” online.

4, 40 CFR Part 136, Appendix B.
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TEKLAB, INC.
STANDARD OPERATING PROCEDURES
SOPs and Controlled Records and Documents

SCOPE
This SOP provides guidance on editing SOPs and other controlled Documents.

SOPs

An SOP may be a copy of a published or referenced method or may be written by the laboratory. In cases where
modifications to the published method need to be made by the laboratory or where the referenced method is
ambiguous or provides insufficient detail, an internally written SOP is required. Deviations from the method (when
allowed) must be noted in the SOP.

SOPs may be written by anyone at Teklab, Inc. However, they are only effective after review and approval by a
designated SOP reviewer (also known as an “approving authority”); which can be Laboratory Management,
Department Supervisors and Quality Officers. The last page of all approved SOPs indicates the effective/approval
date and electronic signature of the approving authority. The header of each Teklab SOP contains the SOP number,
the revision number, the date (SOP revision date), the current page number and total number of pages.

The master copies of all SOPs are stored on the Teklab Inc server in the Quality Department folder. Access to this
folder is limited to Quality Department and management personnel. PDF copies of SOPs are available in the Quality
Documents folder on the F Drive of the Teklab Inc Server. To maintain document control; the Quality Documents
folder cannot contain duplicate copies of a controlled SOP. Electronic copies moved outside of the Quality
Documents folder are considered uncontrolled and it is the responsibility of those using them to ensure they are
using the most up-to-date version of that SOP.

REVISING AN SOP
The following procedure should be followed to maintain SOP security and ensure compliance with TNI regulations:

1.SOPs are developed and maintained using Microsoft Office Word and Adobe PDF software on the laboratory
computer network and on laboratory personal computers.

2.Request a Microsoft Word copy of the applicable SOP/s from the Quality Department.

3.Use “save as” to copy Microsoft Word SOPs to the “C” drive of laboratory personal computers for revision
purposes.

4.lmportant: The Track Changes option must always be used in Word when making revisions (available on the
tools menu, click “Track Changes”). If " Track Changes" is not visible, right click the menu bar at the top of
the page and select the "Reviewing” option. The "Track Changes" button should now be available.
Tracking changes in controlled documents is mandatory to satisfy TNI requirements.

5.You must accept all previous SOP changes before attempting to revise the SOP. Do this by selecting “accept
all change in this document” using the “reviewing” tool bar. When revisions are made, advance the revision
letter and change the date to the date the SOP was revised in the header of the SOP. Note: Minor
corrections between revisions will be considered editorial and do not warrant an advanced revision. These
can be made directly onto the PDF copy (see “Intermediate Changes to PDF SOPs” below).

6.New SOPs are assigned an official SOP number by the Quality Department.

7.When creating new method SOPs, an SOP template can be found on the Teklab Server here:
F:\Quality Documents\3 SOPs

8.Laboratory SOPs ready for technical review should either be moved to the appropriate Technical SOP
Review folder on the Teklab Server (always notify the quality department and/or technical reviewer) or
emailed to the Quality Department. Direct links to the applicable technical review folder can be obtained
from the Quality Department.

9.S0Ps are reviewed/approved and electronically signed by an Approving Authority: Laboratory Management,
Laboratory Supervisor or Quality Officer.

10. When approved, the revised SOP is saved to the Quality Department folder on the server. A PDF copy of
the SOP is moved to the “Quality Documents” folder on the Teklab Server, replacing the previous version.
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If the PDF of the previous version contains comments, this should be moved to the Archive folder in the
Quality documents SOP folder. A retired date is added to any previous Microsoft Word version/s stored on
the computer network and the obsolete SOP is archived. Document control of SOPs is the responsibility of
the Quality Department.

11. Laboratory personnel have access to PDF copies of SOPs on the Teklab Inc server. Personnel should be
informed immediately of new and revised versions of SOPs. Laboratory personnel are required to read,
understand and use the most recent version of each SOP. They must provide the Quality Department with
documentation of meeting this requirement.

12. Only controlled copies of SOPs are to be used in performing analysis.

13. The revision of all SOPs is tracked by the Quality Department.

Intermediate corrections to PDF SOPs

Comments and corrections can be made to the PDF copies of SOPs stored in the Quality Documents folder on the
Teklab Server. Supervisors, QA Officers and laboratory management are the only employees that can add notes
etc to the PDF copies of SOPs. Those without edit permissions should notify their supervisor as soon as possible
if errors are noticed in SOP review.

1. There are two kinds of intermediate corrections— major and minor. Anything that does not affect how the
procedure is run, such as spelling, grammar, format changes etc, are considered minor corrections.
Anything else is considered major.

Intermediate corrections can be added using sticky notes, call out boxes and/or the text cross-out tool.

There will be a maximum time allowed for SOP revision after comments containing major corrections

have been added. Maximum total time is 30 days, to include all stages of revision, review and processing.

e The reviewer will make the correction immediately in the PDF and request a word copy of the SOP
from the Quality Department. Once the revisions have been made to the word copy of the SOP, it is
forwarded to the QA Department and/or the applicable technical reviewer.

e The technical reviewer has 15 days to complete review and send the SOP to the QA Dept.

o The QA Dept has another 15 days to process the SOP onto the server.

If technical reviewers are unable, due to high workload, to complete review under the 15 day mark, an extension

may be allowed.

wn

Note: Uncontrolled notes are not allowed. If analysts require information not contained in an SOP, then the SOP
should be updated to contain adequate information to perform analysis. If for ease of use, and the SOP is
acceptable, then a controlled document containing the requested notes can be produced by the QA Dept. It will
be the responsibility of the analyst and Dept Supervisor to ensure the controlled notes/s used in their department
contain up to date information.

The laboratory maintains, for each approved test method, a written laboratory specific SOP or a copy of a published
or referenced method that accurately reflect all phases of current laboratory practices.

The following indicates the Teklab, Inc. SOP numbering system:

1000 series QA/QC (General) and Appendix A through E (can be referenced by any SOP)
2000 series Inorganic analysis

3000 series Metals analysis

4000 series Organic analysis

5000 series Microbiology analysis

6000 series Air Testing analysis

SOPs for laboratory policies supporting the Quality Manual or Quality Systems must include detailed procedures and
any applicable topic sections. Where the Teklab Inc Quality Manual contains the necessary requirements, a
separate SOP or policy is not required.

Important: Where applicable, affected 1000 series SOPs (e.g. sample acceptance) must be updated prior to a new
method being introduced into the laboratory.
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Controlled Documents
New laboratory documents must be forwarded to the Quality Department so they can be controlled and revisions
stored in a secure location.

Anyone can make intermediate corrections to the PDF copy of a controlled document (other than SOPs); but major
corrections must be approved by the Quality Department, Technical Director, Quality Training Officer or the Dept
Supervisor (for Dept specific controlled documents).

Intermediate Corrections to PDFs

There are two kinds of intermediate corrections — major and minor. Changes such as spelling, grammar,
formatting etc, are considered minor corrections. Anything else is considered major. If major corrections are
added to a controlled PDF document, notify the appropriate department so it can be reviewed (e.g. Quality,
Department, Supervisor, Safety Officer etc).

The default color of PDF sticky notes/comments is yellow; crossed out text and call-out boxes are red. When
crossing text out, use the "cross out text tool" available under "Tools"-"comments and markup" on the toolbar.

After major corrections are reviewed by the appropriate personnel; the color of the note/cross-out should be
changed to green. For tracking purposes, the status of major corrections should also be updated to “accepted”.
This is available under the “Options” drop down on the comment box. Choose “set status” — “review” —
“accepted”. For cross outs and call out boxes simply right click and choose “set status” etc. Marking a
comment/cross out as “accepted” logs the date and name of the reviewer in the review history properties. Notify
the Department supervisor immediately after making a major correction to a department controlled document.

Complete Revisions

Revisions and associated tracking of controlled word documents (e.g. Quality Manual, Emergency Action Plan) are
controlled in a similar fashion to that of SOPs. The steps listed under “Revising an SOP” must be followed (where
possible) to ensure compliance with TNI requirements regarding the tracking of changes to electronic documents. The
control of these documents is tracked and maintained by the Quality Department. Retired/obsolete documents are
removed from point of service as soon as possible.

The master copy of the Teklab Quality Manual is stored in the Quality Department folder on the server. This folder is
restricted to Quality Department and Management Personnel. The Quality Manual and other applicable controlled
documents are available to laboratory personnel in the Quality Document folder on the Teklab Server. To maintain
document control; the Quality Documents folder cannot contain duplicate copies of a controlled PDF. Electronic
copies moved outside of the Quality Documents folder (and printed copies - without previous consent from the
Quality Department) are also considered uncontrolled and it is the responsibility of those using them to ensure
they are using the most up-to-date version of that document (e.g. a method SOP).

All controlled documents are entered into a database and tracked by the Quality Department. A full list of
controlled documents, including SOPs, is available upon request.

Any document outside the administrative control of Teklab (e.g. an SOP mailed to a client) is automatically deemed
uncontrolled.

Document change/review

Changes to documents shall be reviewed and approved by the same function that performed the original review
unless specifically designated otherwise. The designated personnel shall have access to pertinent background
information upon which to base their review and approval.

Excel Tracking Sheets
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Excel sheets used for data entry in the laboratory are coded to allow tracking and automatic documentation of all
changes made within that file. The worksheet containing the tracking information is stored within the workbook for
the life of the Excel file. Critical cells that contain formulas etc are locked and cannot be changed without a password
that is only available to designated personnel. Back-up excel templates for each analysis are stored on the server in a

secured folder.

Note: When a Department creates a new Excel file that contains formulas/calculations, it must be forwarded to the QA
Dept so it can be locked/password protected and controlled. Passwords for these files will be stored securely in the
Quality Folder on the server.

For more information on controlled documents and retention times for archived records, see Quality Manual Sections
4 and 5 and SOP1291 “Record Retention and Access”.

Controlled of Records

Records Maintained
The laboratory maintains a record keeping system that facilitates the retrieval of working files and archived records for
inspection and verification purposes by the NELAP accrediting authority.

The laboratory documents and maintains records related to all procedures and activities to which a sample is subjected,

including:
a)
b)
c)

d)

e)

)

h)
i)
)
k)

1)

Identity of personnel involved in sampling, preparation and testing;
sample preservation, including but not limited to: sample container and compliance with holding times;
sample identification code, receipt, log-in, acceptance or rejection;

sample storage and tracking, including: shipping receipts, transmittal form, and internal routing and
assignment records;

sample preparation including: cleanup and separation procedures, extract or digestate identification
codes, volumes, weights, instrument printouts, meter readings, calculations, reagents;

sample analysis;

records for all standards, reagents, reference materials, and media, including the manufacturer/vendor,
the manufacturer’s Certificate of Analysis or purity (if available), the date of receipt, and recommended
storage conditions;

equipment receipt, use specification, operating conditions and preventative maintenance
calibration criteria, frequency and acceptance criteria;
method performance criteria including quality control requirements;

quality control protocols and assessment;

all automated sample handling systems;

m) calculations and statistical formulae used by the laboratory;
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n) written procedures for all calculations are available for review;

0) representative calculations are available and indicate that routine calculations are consistent with the
written procedures;

p) all raw data and supporting information needed to recreate calculations are available for review;

q) the appropriate number of significant figures are carried out through all recorded data and calculations;
and

r) the least precise step is identified in the calculations and the number of significant figures is an
accurate reflection of the actual tolerances of the instrument or equipment used in this step.

s) Procedures to verify that the reported data is free from transcription and calculation errors;

t) data handling, including but not limited to: reduction, review, confirmation, interpretation, assessment or
validation, and reporting;

u) QC measurements, including procedures to select samples on which to perform QC measurements,
and assessment of method performance;

V) requirements specified in sample acceptance and receipt section of this manual;

w) electronic records, including but not limited to; copies of final reports, PT studies, bench sheets,
instrument strip charts or printouts, data calculations, and data reports for five years or for as long as is
required by the applicable regulatory program, whichever is greater. These records include an input
summary and copy of the PT study final reports from the PT vendor used by the laboratory;

X) data review and cross-checking forms;

y) all information necessary to produce unequivocal, accurate records that document the laboratory
activities associated with the sample receipt, preparation, analysis and reporting; and

z) procedures that maintain an unequivocal link with the unique field identification and the laboratory
identification code assigned each sample.
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